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Notoxidae,  L  286. 
Nycteribiids,  ii.  585. 


VI 


INDEX    TO    THE   FAMILIES. 


Nymphalidtt,  ii.  353. 
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ERRATA  ET  ADDENDA. 


VOL.  I. 

Pi^  1.  tine  13.  for  **  regiurded  Mr.  MacLeay*'  read  **  regarded  by  Mr.   Mae- 

Leay." 
10.  line    1.  dele  "  upper  lip." 

21.  note  *,  The  name  Dermapiera  was  first  used  by  De  Geer  himself  for 
the   mandibttlated  Hemiptera,  which    Olivier   subsequently, 
named   Orthoptera.     Leach   improperly  retained  the  latter 
name,  and  separated  the   Forficulids  therefrom,  for  which 
with  equal  impropriety,  he  retained  the  name  of  Dermaptera. 
Retzius,  in  his  commentary  on    De    Geer,   confused   these 
names,  by  giving  the  mandibulated  Hemiptera  under  the  name 
of  Hemiptera,  and  a  portion  of  the  haustellated  ones  (Cimex, 
&c.)  under  that  of  Dermaptera.     The  latter  name  ought 
certainly  to  supersede  01ivier*s  name,  Orthoptera. 
SI.  line    1.  add:  JBope.  The  Coleopterist's  Manual.     Farts  1,  S,  3.     Lon- 
don, 8va  1837—1840. 
line  la  add :   SHephau.  Manual  of  British  Coleoptera.     London,  1  vol. 

8to.  1839. 
Spiy  €tnd  Shuekard.     British  Coleoptera  delineated :    in 
parts,  8vo.  1839— <h 
J^^;  Sktiekard,     Elements  of  British  Entomology.     Part  1., 

1839. 
47.  Messrs.  Kirby  and  Spencc,  in  a  subsequent  edition  of  their  In- 

trodneHon,  give  the  name  Eutrechina  instead  of  Eupodina. 
86.  See  EntamoL  Mag.  vol.  i.  p.  92.  for  an  account  of  the  habits  of 

Broscua 
95.  line    9.  for  •<  ZooL  Joum,**  read  «  Zool.  Miter* 
114.  line  24.  for  «  Helerocerus**  read  «  Heterocenis.*' 
151.  line  13.  Mr.  Miers  has  communicated  to  me  a  species  of  Cerapterus,  cap- 
tured in  the  neighbourhood  of  Rio  Janeiro,  forming  a  dis- 
tinct subgenus. 
162.  note  *,  add:  Eriehaon.   Genera  et  Species  Staphylinorum.     8vo.  1839. 
192.  note  *,  add :    Schmidts  Review  of  German  Aphodii  in  Germar*s  2^itschr. 

f.  d.  EntomoL  No.  3. 
196.  *  M.  V.  Audouin  has  communicated  to  me  an  instance  of  the  de« 

struction  of  the  larvae  of  Melolontha  vulgaris  by  Gordii. 
2S5.  note  *,   add:    Gennar.  Distribution  of  Elaterids,  in  hisZeitschr.  f.  d. 

Entomol.  No.  2. 

332.  line  35.  for  "  exo"  read  «  exotia** 

333.  line  18.  for  ^*  fig.  40.  33."  read  "40.  33." 

336.  UneJ  5.  M.  Huber  has  published  an  extended  memoir  on  the  habits  of 
Attelabus  in  the  Memoirs  of  the  Academy  of  Geneva^  vol.  viii. 
part  2. 

346.  line  28.  for  '*  this  disease**  read  **  curing  this  disease." 


Vlil  ERRATA    ET    ADDENDA. 

Page  407.  Since  the  publication  of  the  sheets  relative  to  the  Orthoptera, 

two  works  especially  devoted  to  that  order  have  been  pub' 
lished ;  namely,  the  second  part  of  the  second  volume  of  Bur- 
meister's  Handbueh  der  EntomdlogUj  1838,  and  Hittoire  Naiu- 
reUe  des  Itueetet  Orthopt^res,  18S9,  by  M.  ServiUe.  In  these 
works  numerous  new  genera  are  proposed,  chiefly  founded 
upon  exotic  species,  under  distinct  names.  Burmeister  has 
subsequently  reviewed  their  synonymy  in  the  third  part  of 
Germar*s  ZeiUehrifi  fur  d,  Entomaloffie. 
428.  note  *,  line  2.  for  **  Blattida  "  read  **  Mantidoe.** 

451.  Jig,  5S.  16.  The  short  transverse  lines  at  the  tips  of  the  antennie  indicate 
the  extremities  of  these  organs  to  have  been  cut  otL 

VOL.  II. 

Page  5.  add  as  note :        *  BisLiooa.  Rsfxr.  to  thi  NsuKOPnaA. 

Say,  in  Goodman's  Western  Quarterly  Reporter,  vol.  3. 
8vo.  1823.  (13  sp.  Neuropt  collected  in  the  Expedition 
to  the  Rocky  Mountains.)  —  Ditto,  Descriptions  of  new 
North  American  Neuroptera  (not  yet  published.  See 
his  Life). 
Burmeister.     Hand.  d.  Entomologie,  vol.  ii.   part  2.  p.  2. 

(Neuroptera)  1839. 
Stephens,  Curtis,  LatreiUe,  ^e, 
15..  M.  Lacordaire  has  published  some  original  observations  on  the 

different  kinds  c^  individuals  composing  the  species  of  Termi- 
tidflB  in  his  Introduction  to  the  Natural  HiUory  of  Insects. 
1 7.  line  1 8.  1  have  recently  discovered  an  apterous  species  of  this  family, 
possessing  more  than  twenty-five  joints  in  the  antennae,  and 
3-jointed  tarsi. 
25.  note  *,   The  existence  of  the  anomalous  character  of  an  additional  pair  of 
eyes,  placed  on  pillars,  is  not  confined  to  the  males  of  a  single 
species,  or  even  subgenus  of  Ephemeridae.     I  have  this  day 
(May  14.  1840)  taken  both  sexes  of  the  two- winged  species, 
figured  by  Mr.  Stephens  under  the  name  of  Cloeon  dipterum, 
and  find  that  the  males  possess  this  character,  and  are,  in  co- 
lour, quite  unlike  the  females.     Neither  Leach  nor  Stephens 
have  noticed  the  sexual  characters  of  Cloeon.     The  species 
figured  by  Reaumur,  possessing  two  similar  additional  pedun- 
culated eyes  (tom.  iv.  pi.  1 9.  fig.  3. ),  evidently  belongs,  from 
his  accurate  description  of  the  very  minute  bind  wings,  to  my 
subgenus  Brachyphlebia.  Burmeister  (/faiu/^.  vol.  ii.  p.  798.) 
gives  E.  bioculata  L.,  as  the  male  of  £.  diptera  L. 
45.  Mr.  Swainson  has  published  a  figure  of  the  larva  of  Ascalaphus 

MacLeayanus   Guild,  in  his  volume  on  the  Habits  and  In- 
stincts of  Animals,  p.  29.      It  differs  from  my  fig.  63.  30.  and 
from  Guilding*s  description,  in  having  only   nine  filamentous 
processes  on  each  side. 
51.  Dr.  Buckland  has  described  a  remarkable  fossil  insect,  of  which 
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a  wing  only  has  been  discovered,  under  the  name  of  Hemero- 
bioidesgiganteus(  Proceed.  Geol.  S^oc.  June  6.  1838);  it  having 
appeared  to  me  to  possess  greater  affinities  with  the  wing  of 
Hemerobius  than  any  other  existing  insects. 
Page  72.  line  35.  for  «apud*'  read  «  Apum.** 

74.  line  4.  Say  {Boston  Jotem.  of  Nat,  HUU  vol.  i.  no.  4.)  describes  a  section 

of  Lyrops  with  only  one  ocellus. 
76.  note  *,   The  Baron  de  Romand  has  had  the  kindness  to  send  me  a  copy 
of  a  memoir  on  the  variations  in  the  nervures  of  the  Hymen- 
opterous  wings,  recently  published  by  him  privately,  and  illus- 
trated by  numerous  figures. 
89.  line  10.  and  22.  for  ** cuckoo  flies*'  read  **  ichneumon  flies.** 
84.  ef  jMtMtm,  for  «<  Bethyllus  **  read  «  Bethylus.** 

88.  The  valuable  classification  of  the  Hymenoptera,  published  by 

Mr.  Haliday,  reached  me  too  late  to  be  noticed  in  the  text. 
It  is  partially  noticed  in  the  Generic  Synopsis. 
1 14.  line  18.  for  «  Siricidae  **  read  «  Urocerids.'* 

119.  and  121.  Saint  Fargeau,  in  his  Hut.  Nai.  HymenopL  p.  5.  notes  1,  2, 
and  3.,  has  re-stated  his  opinion  of  the  parasitic  nature  of 
Urocerus  and  Xiphydria.  The  German  entomologists,  who 
have  such  ample  opportunities  for  studying  the  habits  of  these 
insects,  describe  them  as  Xylophagous,  and  the  structure  of 
their  jaws  confirms  such  statement. 
123.  line  13.  for  "  top  "  read  « tip." 

line  33.  I  have  used  the  name  of  Entomophaga  instead  of  Iiatreille*8  Pu- 
pivora,  which  is  inapplicable  to  the  majority  of  the  species. 
125.  note  *,  add :  Hartig,  Revision  of  the  fiim.  Cynipids  (divided  into  twenty. 

one  Genera)  in.  Germar*s  Zeitschrift,  f.  d.  Entomol.  No.  3. 
127.  line  20.  for  "  73.  c.'*  read  "  73.  22.  c" 

143.  line  8.  M.  Wesmael  {Ann,  Soe,  Ent.  de  France,  1837,  pt.3.)  describes 
the  habits  of  a  Bracon,  which  attacks  Scolytus.  I  took  one 
of  the  species  of  this  genus  in  the  Pare  de  Belle  Vue,  near 
Paris,  on  felled  trees  infested  by  Scolyti,  and  which  M.  Au- 
douin  also  informed  me  was  its  parasite. 

145.  line  25.  Moses  Harris  states  that  "  on  a  moderate  computation,**  there 

might  be  20,000  minute  Ichneumons  found  by  him  in  a  single 
chrysalis  of  a  goat  moth  (Aurelian,  pi.  23.). 

146,  line  23.  W«,  for  «  its  '*  read  "  their." 

M.  Schiodte  has  figured  some  Ichneumonidae  in  Gu^rin*s  Maga^ 
zin  de  SSooloffie,  which  exhibit  similar  peculiarities  in  the  mode 
of  exclusion  of  the  eggs. 

148.  line  36.  for  **  both  at  the  top  and  bottom  '*  read  -  either  at  the  top  or 
bottom.** 

164.  line  34.  My  monograph  on  Leucospis  has  been  published  in  the  second 
part  of  Germar's  Zeitsehrifi,  f,  d,  Entomologie, 

1 69.  Mr.  Curtis,  in  his  dissections  of  the  ovipositor  of  Froctotrupes, 

noticed,  in  addition  to  the  parts  figured  by  me  {Jig.  78.  7  ),  an 
elongated  membranous  plate.  I  had  also  noticed  this  in  seve- 
ral of  the  females  of  this  genus  which  I  had  dissected,  but 
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concluded  it  was  some  extraneous  matter  or  the  lining  of  the 
other  parts. 
Page  171.  line  17.  for  *<  an  inch  **  read  **  a  line." 

173.  line  17.  for  «<  Diapria,"  read  *«  Diapria),". 

174.  note  *,  add :   Klw;,  in  Proceed.  Roy.  Acad.  Berlin,  10  Jan.,  1839  (and 

in  Annals  of  Natural  History). 
'184.  line  24.  after  Sodales  add  (Philopona  Kiti>y,F.  B,  Amer.} 
line  26.  after  Diplopteraadd(Diplopteryga  K,,  F.  B,  Amer,) 

207.  line  9.  and  following.^  8.  S.  Saunders,  Esq.  has  transmitted  to  his 
cousin  W.  W.  Saunders,  £sq.,  from  Albania,  the  mud  nests 
made  by  Pelopeus  spirifex ;  and  Mr.  Doubleday  mentions 
that  the  American  species  of  that  genus  are  well  known  in  the 
United  States  under  the  name  of  **  mud  dabs,"  from  their  nests 
resembling  a  patch  of  mud. 

212.  line  34.  fy.  84.  ]  i.  represents  the  labium  of  Sapyga  punctata. 

216.  line  1.  Mr.  Shuckard  has  published  (Antuda  of  Nat,  Hist.  May,  1840) 
theVommencement  of  a  monograph  on  the  fiunily  (as  he  terms 
it)  Dorylide,  in  which  he  describes  two  new  genera  and  nu- 
merous species;  and  has  endeavoured  to  prove,  1.  that  these 
insects  are  more  nearly  allied  to  the  Mutillids,  and  are  conse- 
quently not  furnished  with  neuters ;  2.  that  they  are  parasites  ; 
and  3.  that  my]  genus  Tjrphlopone  ( ^.  86.  17 — ^20.)  is  the 
female  of  the  genus  Labidus.  I  propose  to  make  some  remarks 
on  this  memoir,  not  coinciding  with  several  of  these]  opinions. 

233.  line  31.  Mr.  Swainaon,  unacquainted  with  these  observations,  has  pub- 

lished an  account  of  the  habits  of  a  Brazilian  species  of  Ama- 
zon ant,  which  makes  slaves  of  the  neuters  of  other  spedes,  but 
which  it  carries  off  in  the  perfect  neuter  state,  and  not  whilst 
larvfB  or  pups.  (On  the  Habitt  and  Inttinets  of  Animtds^ 
p.  334.) 

234.  line  9.  Mr.  Swainson,  in  like  manner,  unacquainted  with  these  observa- 

tions, has  detailed,  as  a  new  fiiet,  the  circumstance  of  the  ants 
of  Brazil  milking  the  Membraeides  of  that  region  in  conse- 
quence of  the  absence  of  the  Aphides.  (Habits  of  Animals, 
p.  338.) 
241.  line  24.  and  240.  note*.  M.  Dufour's  memoir  has  been  published  in  the 
AnnaUs  des  Set.  Nat,  for  Jan.  1839,  accompanied  by  sup- 
plemental observations  by  M.  Audouin.  In  these  memoirs 
four  distinct  species  are  stated  to  form  curved  tubes  at  the 
mouths  of  their  burrows  in  the  sand.  M.  Audouin  (like  Mr. 
Shuckard),  following  M.  Wesmael,  considers  the  O.  murari% 
whose  history  is  detailed  by  R^umur  (M^m.  6.  pi.  S6,  f.  2.), 
as  identical  with  Oplomerus  spinipes.  The  O.  rubicola  L, 
D,  is  closely  allied  to  the  O.  Isevipes  of  Shk. 
253.  note  *,  add :  Herrick  Schaffer  on  the  European  NomadsB  in  Germar's 

Zeitsehr.  f.  d.  Entomol.  tontL  ii.  pt.  1.* 
JanUm^s  NaturaUst*s  Library,  Volume  on  Bees,  containing 
figures  and  descriptions  of  some  new  exotic  species  by 
myselil 
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Page  257.  note  •,  line  4.  for  *^fig.  89.  19."  read  «  89.  9." 

347.  line  12.  for  «  Heterocere**  read  «  Rhopalocenu'* 

line  20.  for  <*  Thysanumorpha '*  read  "  ThyBanuromorpha.  ** 

368.  line  8.  See  also  Nordmann,  in  Rev,  ZooL  Soc.  Cuvierr.  Aug.  1838. 

437.  line  10.  Mr.  Hoy  has  given  (Xtnn.  Tram.  vol.  ii.  p.  354.)  an  account  of 
the  production  of  Chermes  graminis  (which  is  evidently  iden- 
tical with  Livla  Junoonim)  from  Juncus  articulatus  0  of  Lin- 
nasus,  by  whom  it  was  supposed  to  be  a  viviparous  variety. 

441 .  line    1 .  for  **  species  agreeing  **  read  *'  species  nearly  agreeing.  '* 
2.  for  **  Lachnus  lanigenis  **  read  *<  Eriosoma  lanigera.** 
4,  5.  dele  **  which  Mr.  Haliday  has  conjectured  is  identical  with 
Phylloxera. " 

445.  line  2.  for  **  PiMudoocus  *'  read  *'  Pseudoeoocus." 

535.  line  16.  Mr.  Gosse,  in  the  Canadian  N^aturaliit,  London,  1840,  p.  199.> 
has  described  and  figured  the  pupa  and  imago  of  an  American 
species  of  Coenomyia,  which  he  had  observed  amongst  the 
grass,  extricating  itself  from  the  pupa,  which  **  is  large,  and 
the  hind  s^^ents  have  rings  of  i^ines ;  its  colour  is  chestnut- 
brown,  and  it  much  resembles  that  of  a  large  moth.  I  have  no 
doubt  it  is  subterraneous  in  the  pupa  state.'*  I  have  followed 
Latreille,  the  founder  of  this  genus,  in  writing  the  name  Cos 
Domyia. 
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Order  THYSAKOPTERA  Salidt^.* 

(Geaus  Tbrips  Linn.) 

Char.  Wings  4^  alike,  long,  narrow,  membranous,  neither  folded  nor 

reticulated,  with  long  cilice,  laid  horizontally  along  the  back  when 

at  rest. 

Mouth  with  two  setiform  mandibles ;  two  triangular  flat  palpi- 
gerous  (but  not  galeated)  maxillte,  and  a  patpigerou«  labium. 
Tarsi,  with  two  joints,  veaiculose  at  the  tip. 
Pupa  active,  semi-complet«. 
The  iDsects  of  this  order  (^ff.  57.  i.  Phlwothrips  coriacea  Sal,  ?) 
Fio.  57. 


are  of  a  very  minute  size,  rarely  exceeding  a  line  in  length ;  the  body 
is  long,  linear,  and  depressed ;  the  head  (^.  57.  a.  upper  side)  is 

•   Buuoot.    lUri*.  TO  TBI  Xbtbihoftiu.   (Thiipid^) 
Ihlidof,  In  Entomol.  Mag.  ToL  iii.  and  iv. 
StAroMt.      Beitrage  lut  NsturgeKb.    ITTG.  I^pi. 
Patterini,  in  Atti  dell  Acad.  G«orga&lL  t.  xiL 
FlUMiU  Eamdi,  in  M^m.  Acad.  Turin,  torn.  iii.  p.  76. 

Hetger.  ? 

lAtataa,  Fabricivt,  De  Gar,  Gtoffny,  LatrtiUi. 
VOL.    II.  B 
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oblong,  narrower  than  thorax,  without  any  distinct  neck ;  the  eyes 
are  large,  coarsely  granulated,  and  occupy  its  anterior  lateral  angles, 
besides  which,  there  are  ordinarily  three  ocelli  between  the  eyes,  and 
behind  the  antennae ;  the  underside  of  the  head  {fig>  51.  3.)  is  pro- 
longed into  a  kind  of  conical  beak,  which  extends  beneath  the  pro- 
sternum  ;  the  antennae  {fig*  5*1,  7.  and  57*  15.  T.  fasciata)  are  longer 
than  the  head,  filiform,  and  apparently  varying  in  the  number  of  joints 
from  five  to  nine,  in  consequence  of  the  terminal  joints  being  more  or 
less  firmly  soldered  together  ;  they  are  inserted  in  front  of  the  head. 
The  parts  of  the  mouthy  although  constructed  in  the  mandibulated  and 
palpigerous  form,  unite  into  a  short  conical  sucker,  which  does  not  ex- 
tend beyond  the  anterior  coxae.  The  clypeus  and  labrum  occupy  the 
anterior  part,  the  latter  being  linear-subconical,  beneath  the  base  of 
which  arise  a  pair  of  horny  setiform  mandibles  {Jig.  57.  4.),  of  which 
the  base  is  dilated  into  a  flattened  plate  in  the  species  I  have  dis- 
sected. (Mr.  Haliday  described  them  as  having  a  bulbous  base,  and,  by 
their  junction  towards  the  tip,  as  forming  a  2-vaIved  syphon.)  The 
maxillae  {fig.  57.  5.  and  57.  13.  T.  fasciata)  are  flat,  elongate -trian- 
gular, and  pointed  at  the  tip,  without  any  apparent  articulation,  and 
with  a  2  or  S-jointed  palpus»  arising  on  the  outer  edge  near  the 
middle ;  there  is  no  appearance  of  an  outer  lobe  or  galea.  The 
labium  {Jig.  57.  6.)  is  submembranaceous,  and  more  or  less  attenu- 
ated in  front ;  in  some  species  the  mentum  is  very  distinct,  and  the 
labium  is  extended  in  front,  between^  and  of  equal  length  with,  the 
palpi* ;  but  in  T.  fasciata  (j^g-  57.  14.)  I  could  not  perceive  it  to  be 
prolonged  beyond  the  base  of  those  organs ;  the  labial  palpi  are  very- 
short,  and  2  or  3-jointed. 

De  Geer  was  the  first  author  who  noticed  the  existence  of  palpi  in 
these  insects.  Latreille,  also,  described  the  maxillary  pair,  but  re- 
garded the  labial  palpi  as  articulated  laciniae.  He,  moreover,  over- 
looked  the  mandibles  which  were  Brst  observed  by  Strauss,  who  com- 
municated the  discovery  to  Latreille  {Pam,  Nat.  p.  416.),  who, 
however,  seems  to  have  been  inclined  to  doubt  their  right  to  such  a 
title,  although  admitting  that,  if  they  were  really  mandibles,  they 
would  form  a  very  peculiar  family  in  the  order  Orthoptera;  although 


it 


Rostri    vagina  (including  the  maxilloi  and  labium),  submembranacea   ad 
basin  lata  et  utrinque  uni-palpigera  (scil.  the  maxillary  palpi),  apice  profiinde  tri- 
iida ;  laciniis  leque   longLs,  media  acuta ;  externis  (scil.    the    labial  palpi),  subli- 
nearibus  triarticulatis ;   palpi  (maxillary),  brevissimi  filiformes,"  &c.     Latr.  Gen, 
S.  171. 
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*.*  Tensemble    de   leur   organisation "  appeared   more  allied   to   the 
Homoptera  than  the  Orthoptera.* 

The  figures  given  above  are  the  first  which  have  yet  been  pub- 
lished of  the  parts  of  the  mouth  in  detail  of  these  curious  insects. 

The  prothorax  is  large^  depressed,  and  more  or  less  narrowed  in 
front,  its  hind  part  being  broader  than  the  head ;  Che  meso-  and  rneta* 
thorax  are  large,  fiat,  and  doselj  soldered  tc^ether,  the  former  being 
oflen  the  shorter,  and  transverse ;  the  meso-scutellum  is  not  a  eon- 
spicuous  piece ;  the  four  wings  are  nearly  alike,  the  anterior  ^pair 
{/ig,  SI.  ii«)  being  rather  lai^er  than  the  posterior  {Jkf.  57. 13.) ;  they 
are  ordinarily  narrow,  membranous,  and  without  nerves,  crossing  and 
resting  horizontally  upon  the  back,  and  furnished  with  long  and  deli^ 
cate  cilise,  extending  all  round  the  wings.  In  some  species,  however, 
Mr.  Haliday  describes  the  fore-wings  as  transformed  into  broadish 
elytra,  ciliated  only  behind,  and  with  longitudinal  and  transverse  nerves. 
In  some  species  the  wings  are  wanting,  at  least  in  the  males ;  the  ab^* 
domen  is  terminated  either  by  a  long  attenuated  joint  or  by  a  4<-valved 
borer  in  the  female ;  the  legs  are  short,  the  anterior  pair  having  the  fe- 
mora sometimes  much  incrassated,  with  a  tooth  near  the  inner  extremity 
{fig*  57.  8.) ;  the  tibis  are  simple,  the  tarsi  2-jointed,  terminated  by 
a  vesicle  f  without  ungues ;  the  base  of  the  anterior  tmrsi  is,  in  some 
species,  armed  with  a  tooth,  at  least  in  the  males ;  the  middle  (^Jig. 
57.  9.)  and  posterior  pair  of  legs  {fig,  57.  lo.)  are  simple.  My  figures, 
57. 1 — 12.,  are  taken  from  the  largest  species  of  the  order  which  I 
have  seen,  and  of  which  I  captured  a  considerable  number,  creeping 
under  and  upon  the  bark  of  felled  trees,  at  Sevres,  in  July,  18S7.  It 
appears  to  be  nearly  allied  to  Phlaeothrips  coriacea  HaL 

The  eggs  of  Phlseothrips  statices  HaL  '<are  shaped  like  those  of 
Culex,  being  cylindric,  rounded  at  one  end,  and  crowned  with  a  knob  at 
the  other."  The  larva  {Jig*  57.  16.,  from  De  Geer)  is  equally  active  with 
the  imago  inhabiting  the  same  situations,  and  differing  in  smaller  size, 
softer  body,  distinct  thoracic  segments  ;  *^  the  mouth  is  almost  alike, 
the  antenn»  and  legs  shorter ;  there  are  no  simple  eyes,  and  the  com- 

*  If  regarded  as  Mandibulata  (although  they  are  certainly  not  Dacnostomatoua), 
they  will  poGsess  the  greatest  affinity  with  those  Biomorphotic  insects  which  have 
equal  sized  unfolded  wings,  and  which  will  be  found  amongst  the  earlier  &milies  of 
Neuroptera,  especially  the  Termitidae. 

f  De  Geer  obserrea,  that,  when  tlie  animal  presses  this  vesicle  on  the  sui*fiu;e  upon 
which  it  walks,  its  diameter  is  increased,  and  it  sometimes  appears  concave,  the  con- 
cavity being  in  proportion  to  the  pressure,  which  made  him  suspect  that  it  acted  like 
a  cupping-glass. 

B  2 
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pound  eyes  are  replaced  by  conglomerate  eyes;  the  pupa  ^fig*  57.  17.^ 
from  De  Geer)  resembles  the  perfect  insect,  but  the  articulation  of 
the  limbs  is  obscured  by  a  film,  and  the  wings  enclosed  in  short  fixed 
sheaths.  Tlie  antennae  are  turned  back  on  the  head^  and  the  insect, 
though  it  moves  about,  is  much  more  sluggish  than  in  the  other 
states."  (Haliday,  £W.  ilfa^.  15.  p.  440.)  The  larvae  are  generally 
much  paler  coloured  than  the  imago,  being  in  some  species  blood  red, 
whilst  the  imago  is  black ;  in  others,  pale  yellow. 

These  insects  are  found  upon  various  plants,  sometimes  swarming  in 
immense  profusion  in  various  kinds  of  flowers,  especially  the  large  white 
hedge-convolvulus ;  they  are  very  agile,  and  often  leap  to  a  considerable 
distance  when  disturbed.  They  feed  upon  the  juices  of  plants,  and 
are  often  extremely  injurious,  especially  in  hot-houses  and  vine- 
houses  ;  the  leaves  upon  which  they  reside  being  marked  all  over 
with  small  decayed  patches.  They  also,  especially,  infest  melons,  cu- 
cumbers, kidney  beans,  &c.  Various  plans  for  their  extirpation  are 
given  in  the  Gardener  9  Magazine^  and  in  Major's  work  on  the  insects 
which  infest  fruit  trees. 

One  species,  to  which  Mr.  Haliday  has  applied  the  specific  name  of 
Thrips  cerealium,  infests  the  wheat,  sometimes  to  a  mischievous 
extent.  This  species  was  observed  by  Mr.  Kirby,  between  the 
internal  valve  of  the  corolla  and  the  grain,  and  taking  its  station  in 
the  furrow  of  the  seed,  in  the  bottom  of  which  it  seems  to  fix  its 
rostrum,  and  by  depriving  it  of  its  moisture,  occasions  it  to  shrink  up, 
and  become  what  the  farmers  call  pungled.  One  sex  of  this  species  is 
apterous  ;  the  larva  is  yellow  and  very  nimble,  and  the  pupa  whitish, 
with  black  eyes,  and  very  slow  and  sluggish.  (Linn,  Trans,  vol.  iii. 
p.  247.) 

According  to  Vassalli  Eandi  (quoted  by  Mr.  Haliday),  this  species 
also  gnaws  the  stems  above  the  knots,  and  causes  the  abortion  of  the 
ear.  In  the  year  1805,  one  third  of  the  wheat  crop  in  Piedmont 
is  said  to  have  been  destroyed  by  this  minute  insect ;  and  in  the  same 
year  the  wheat  crops  in  England  suflPered  materially  from  a  similar 
cause. 

Another  species  is  very  injurious  to  the  olive  tree  in  the  territory 
of  PietVo  Santa  in  Tuscany,  fixing  itself  on  the  under  side  of  the 
leaves.  As  early  as  the  month  of  April,  four  or  five  eggs  are  de- 
posited on  each  bud;  and,  as  the  generations  of  the  insect  succeed 
from  spring  to  the  end  of  autumn,  the  number  of  insects  becomes 
inconceivable.    (Passerini,  <<  Alcune  notizie  sopra  una  specie  d'lnsetto 
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dannoso  agli  Olivi,"  &c.  in  AtH  deU*  Accad.  de  Georgqfiliy  t.  xii.  and 
Gu^iD,  Bullei.  ZooL  p.  12.) 

In  HilFs  Decade  of  Curious  Insects^  1773,  an  insect  is  described 
under  the  name  of  Aluclta  pallida  (the  straw-coloured  Chinch)^  which 
M  evidently  a  species  of  Thrips,  of  which  great  numbers  are  asserted 
to  have  been  discharged  by  ^'  a  studious  gentleman,  very  subject  to 
the  headach,"  whilst  sneezing. 

The  relations  of  this  order  are  very  difficult :  the  nature  of  the 
metamorphoses  would  unite  it  with  the  Orthoptera  or  Hemiptera, 
whilst  the  structure  of  the  wings  and  mouth  remove  it  from  both 
those  orders ;  the  mouth,  indeed,  seems  to  be  of  a  character  almost 
intermediate  between  the  Mandibulata  'and  the  Haustellata ;  the 
setiform  mandibles  are  very  like  those  of  the  Hemiptera,  whilst  the 
general  disposition  of  the  other  parts  of  the  mouth  are  more  like 
those  of  a  real  mandibulated  insect.  It  appears  doubtful  to  me,  how- 
ever, whether  the  action,  even  of  the  maxUlse,  can  be  transverse,  or 
whether  the  insect  can  be  said  to  bite  its  food. 

The  order  comprises  but  a  single  family,  THRiPiDiB  Lecuih,  the 
species  of  which  are  far  more  numerous  than  has  been  generally  sup- 
posed, as  may  be  learned  from  Mr.  Haliday's  valuable  memoir,  pub- 
lished in  the  Entomologieal  Magazine^  No.'  15.  I  have  also  seen  some 
plates  containing  magnified  figures  of  various  species  of  the  family  by 
M.  Heeger  ;  but  I  am  not  aware  whether  they  are  yet  published. 
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Char.  Wings  four,  generally  large,  equal  sized,  membranaceous, 
with  numerous  areolets,  posterior  pair  ordinarily  not  folded. 

Mouth  with  transversely  moveable  jaws. 

Abdomen  of  the  females  unarmed  with  a  pungent  multivalve  ovi- 
positor. 

**  Scapulae  and  parapleurae  parallel  and  oblique."  Kirby, 

Pupa  various,  in  some  quiescent,  with  the  limbs  folded  over  the 
breast ;  in  others  active,  and  more  or  less  resembling  the  perfect 
insect ;  larva  with  six  articulated  legs. 

The  insects  of  this  order,  established  by  Linnaeus,  differ  from  those 
of  the  preceding  orders  in  th6  membranaceous  structure  of  their  four 
naked  wings,  which,  together  with  the  masticatory  trophi,  will  suffi- 
ciently separate  them  from  the  whole  of  the  haustellated  division. 
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From  the  equally  mandibulated  Hymenoptera,  they  are  removed  by 
the  equal  size  of  their  wings,  by  their  non-possession  of  a  pungent  sting, 
or  multivalve  ovipositor,  and  by  their  maxillae  and  labium  not  uniting 
to  form  a  tubular  apparatus.  From  the  Trichoptera,  which  are  still 
associated  with  them  by  the  continental  entomologists,  they  are  separ- 
ated by  the  collar-like  neck,  pilose,  branching-nerved  wings,  elongated 
coxae,  and  obsolete  trophi,  which  characterise  the  latter  named  order. 

This  order  comprises  several  well-known  families  of  insects,  namely, 
the  beautiful  dragon  flies,  the  May  flies,  lace-winged  flies,  white  ants, 
and  ant-lion  flies  ;  and  derives  its  name  from  the  Greek,  vtvpov,  a 
nerve,  and  m-ipovf  a  wing ;  in  allusion  to  the  beautiful  net-work  with 
which  their  wings  are  ornamented,  forming  a  very  numerous  series  of 
cells  or  aredets,  far  exceeding  in  number  the  cells  in  the  wings  of  any 
other  insect.  The  order  is  one  of  comparatively  small  extent,  being 
far  inferior  in  point  of  number  of  species  to  many  of  the  other  orders ; 
but  the  characters,  which  distinguish  even  the  few  families  of  which  it 
is  composed,  are  far  more  discordant  than  those  of  any  of  tlie  rest, 
there  being  scarcely  a  leading  characteristic  of  the  order  which  does 
not  meet  with  an  exception ;  thus,  in  some  genera,  the  posterior  wings 
are  either  larger  or  smaller  than  the  anterior,  sometimes,  as  in  certain 
genera,  as  Cloeon,  they  entirely  disappear  ;  in  others,  as  the  female 
Boreus,  and  one  of  the  species  of  Atropos,  the  wings  are  entirely  ob- 
solete ;  again,  in  the  male  Boreus,  they  are  not  membranaceous  but 
leathery.  The  structure  of  the  mouth  is  very  varied ;  in  Libellula  it 
assumes  an  anomalous  appearance;  and  in  Ephemera  the  jaws  are  en- 
tirely obsolete.  The  transformations  are  also  equally  varied  ;  indeed, 
Mr.  MacLeay  states  that  the  essential  character  of  the  order  is 
varied,  the  larvas  undergoing  either  an  incomplete  (Corydalina),  obtect 
(Myrmeleonina),  subsemicomplete  (Libellulina),  or  semicomplete  me- 
tamorphosis (Termitina).  Myrmeleon,  however,  most  certainly  has 
an  incomplete  pupa ;  whilst  the  transformations  of  the  Libellulidae  and 
Ephemeridae,  which  (according  to  Latreille,  as  quoted  by  MacLeay), 
compose  the  stirps  Libellulina,  although  peculiar  and  very  unlike'^^each 
other,  appear  to  me  to  enter  into  the  semicomplete  species  of  trans- 
formation. It  is  to  be  regretted  that  Mr.  MacLeay  has  given  no  defi- 
nition of  the  term  subsemicomplete,  which  he  proposed  for  this  stirps. 
As  to  the  transformations  of  the  Panorpidae,  it  will  be  seen,  from  my 
account  of  that  family,  that  the  theories  which  Mr.  MacLeay  enter- 
tained respecting  it  {Hone  Ent,  p.  433.)  are  completely  fallacious. 
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The  body  is  generally  long  and  slender,  of  a  soft,  or  but  slightly  scaly 
consistence ;  the  head  is  not  generally  immersed  in  the  prothoracic 
cavity,  the  prothorax  being  mostly  collar-shaped,  and  forming  with 
the  other  thoracic  segments  a  portion  of  the  body>  well  distinguished 
from  the  abdomen,  which  is,  however,  ordinarily  sessile ;  the  ocelli^ 
two  or  three  in  number,  are  generally  present. 

There  is  also  a  great  dissimilarity  in  the  habits  and  economy  of 
these  insects,  although  the  majority  are  predaceous.  In  their  larva  state 
their  abodes  are  very  diversified,  some  laryae  residing  in  the  water, 
others  in  damp  earth,  others  living  exposed  upon  plants,  others  again 
concealing  themselves  under  a  doak  of  excrement,  or  in  a  pitfull  of 
fine  sand,  whilst  a  few  reside  in  cdonies  of  immense  extent.  These 
insects  are  of  an  intermediate  size,  none  exceeding  our  largest  dragon 
flies  in  size,  and  none  equalling  in  minuteness  the  minims  of  the 
H3rmenoptera  or  Coleoptera. 

Various  insects  of  this  order  have  afforded  to  Carus,  Bowerbank, 
Tyrrell,  and  others,  materials  for  the  discovery  and  observation  of  the 
circulation  of  the  blood  in  insects. 

Linnaeus,  whose  character  of  the  order  was  simply  ^  Alse  4,  nuds?» 
venis  reticulatse  :  cauda  saepius  aliquo  sexus  adminiculo  instructa,  in* 
ermis"  (Syst*  Nat,  t.  ii.  p.  901.),  introduced  into  it  the  following 
genera,  Libellula,  Ephemera,  Phryganea  (or  the  caddice  flies),  Heme- 
robius,  Myrmeleon,  Panorpa,  and  Raphidia ;  the  winged  individuals  of 
the  genus  Termes  being  introduced  into  the  genus  Hemerobius,  whilst 
the  apterous  individuals  were  placed  amongst  the  apterous  insects* 
Fabricius  remedied  this  error  by  taking  in  Termes  amongst  the  other 
Neuroptera ;  which  name,  however,  he  altered  to  Synistata,  but  added 
thereto  the  spring-tailed  insects  (Thysanura  LaJtr^.  He  also  raised 
the  genus  Libellula  into  a  distinct  order  (or  class),  Odonata. 

LatreiUe  adopted  the  order  as  lefl  by  LinnsBus,  with  the  addition  of 
Termes;  but  Mr.  Kirby  separated  Phryganea  from  the  Neuroptera, 
and  formed  it  into  a  distinct  order  under  the  name  Trichoptera,  in 
which  he  has  been  followed  by  English  entomologists.  MacLeay,  how- 
ever, furtlier  united  the  Perlidse  with  the  Trichoptera,  in  consequence 
of  having  evidently  misunderstood  Latreille's  sections  given  in  the 
Genera  CrusU  et  Ins.  t.  iii.  p.  209.  and  212.*,  and  dividing  Latreille's 

*  Mr.  MacLeay  says  that  the  Perlariae  of  Latreille's  Gen.  Cnut,,  &c,  or  the 
Fhryganeida^  of  Lamarck,  is  evidently  a  natural  group,  whose  larvse  (admirably  de-. 
scribed  by  Aristotle  under  the  name  of  Xylopthori)  are  aquatic,  and  live  in  tubes 
or  sheaths  made  by  themselves ;  and  he  then  insists  that  the  larva,  metamorphoses, 
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little  group  Megalopt^res  into  two,  keeping  Corydalis  (Corydalina 
MacLeay)  in  the  order  Neuroptera,  and  giving  Megaloptera  LatreiUe^ 
as  a  distinct  and  osculant  group  between  that  order  and  the  Trichop- 
tera :  Boreus  being  also  removed  from  the  Neuroptera,  and  forming  a 
distinct  osculant  group  between  it  and  the  Orthoptera.  It  is  scarcely 
possible  to  conceive  a  more  unnatural  mode  of  treating  this  order. 
More  recently  M.  BrulM,  in  his  Entomology  of  the  Morea,  has  en- 
deavoured to  construct  another  distribution  of  these  insects,  which  he 
divides  into  four  orders,  namely :  — 

1st,  The  Dictyoptera*,  comprising  Libellula,  Ephemera,  and  Perla. 

2nd,  The  Isoptera,  consisting  of  the  single  genus  Termes. 

3rd,  The  Trichoptera,  consisting  of  the  single  genus  Phryganea. 

4th,  The  Neuroptera,  containing  the  remainder  of  the  Linnaean 
genera.  The  genera  Raphidia,  Mantispa,  and  Psocus  being  removed 
to  the  order  Orthoptera. 

In  rejecting  these  views,  both  of  Brulle  and  MacLeay,  I  am  influ- 
enced by  the  evident  diversity  which  exists  amongst  these  insects, 
whereby  groups^  most  nearly  related  to  each  other,  would  be  removed 
far  apart  were  we  to  adopt  them  ;  thus  ex.  gr.  Perla  is  clearly  more 
nearly  related  to  some  of  the  genera  left  by  BruU^  in  his  restricted 
order  Neuroptera  than  it  is  to  Ephemera.  It  is  for  the  same  reason 
that  lam  not  fully  convinced  of  the  propriety  of  keeping  Phryganea 
as  a  distinct  order,  although  I  have  thought  it  better  to  follow  the 
steps  of  Kirby,  Stephens,  and  MacLeay,  respecting  its  separation, 
rather  than  unite  it  with  the  rest  of  the  Neuroptera  into  one  order  as 
Latreille  and  Pictet  have  done. 

Regarding  then  the  Neuroptera  as  an  order  distinct  from  the  Tri- 
choptera, which  is  to  be  restricted  to  Phryganea,  we  find  it  related 
of  course,  on  the  one  hand,  to  the  Trichoptera,  whilst,  on  the  other,  it 
closely  approximates  to  the  Orthoptera.  -The  curious  genus  Mantispa, 

antennae,  mouths,  and  wings  of  Perla  and  Phryganea,  all  manifest  their  close  affinity. 
{Hora  Ent,  p.  430.)  Now  Latreille  has  nowhere  given  Phryganea  as  portion  of 
the  PerUriffiy  as  Mr.  MacLeay  clearly  thought  he  had  done  ;  for  had  he  studied  the 
tabular  distribution  given  in  a  preceding  page  of  the  "  Genera,"  he  would  have  seen 
that  Latreille  had  not  the  slightest  idea  of  uniting  the  Perlidae  and  Phryganeids 
into  one  group ;  whilst,  had  he  known  the  larva  and  metamorphoses  of  Perla,  he 
would  have  found  that  they  were  as  unlike  those  of  Phryganea,  as  are  the  mouths 
and  wings  of  the  two  genera. 

*  Leach  had  previously  used  this  name  for  the  genus  Blatta;  its  application,  there- 
fore, to  other  insects  was  not  warranted. 
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alternately  placed  by  Latretlle  amongst  the  Orthoptera  and  Neurop- 
tera,  has  been  supposed  by  MacLeay  to  constitute  a  passage  between 
the  two  orders ;  but  from  what  I  have  already  advanced  concerning  it 
(Vol.  I.  p.  412.  note  f),  I  am  but  little  inclined  to  adopt  this  relation 
beyond  one  of  analogy ;  if,  indeed,  the  pupa  of  Mantispa  were  ascer- 
tained to  be  active  and  semicomplete,  there  might  be  better  grounds 
for  this  relation.  In  like  manner  Mr.  MacLieay  has  considered  the 
Panorpideous  genus  Boreus  as  a  connecting  link  between  the  two 
orders  ;  influencedi  indeed,  not  by  the  real  characters  of  the  insect, 
but  apparently  by  Panzer  having  called  it  a  Gryllus,  and  by  the  in- 
sufficient observation  of  early  authors.  There  exist,  however,  nearer 
points  of  relation  between  the  two  orders  than  those  pointed  out  by 
MacLeay ;  thus  the  genus  Termes,  in  the  structure  of  the  mouth,  and 
especially  thegaleated  maxillae  and  labium,  is  almost  identical  with  the 
Orthoptera.  Tlie  same  may  also  be  said  of  the  Perlidae,  which  have 
also  the  posterior  wings  longitudinally  folded,  and  the  extremity  of  the 
body  terminated  by  articulated  filaments;  their  pupa  state  is  also 
active,  and  the  larva  resembles  the  imago. 

Various  plans  have  been  suggested  for  the  classification  of  this  order. 
Latreille,  in  his  various  works,  has  adopted  an  arrangement  founded 
upon  the  natural  liabits  of  these  insects,  commencing  with  those  *^  vi- 
vant  de  rapine,''  at  the  head  of  which  the  Libellulae  are  pre-eminent, 
followed  by  Ephemera,  which,  although  destitute  of  organs  of  nutrition 
in  the  perfect  state,  is  predaceous  whilst  a  larva,  and  is  closely  allied 
to  Agrion  in   the  antennae,  form  of  head,  size  of  eyes,  &c     These 
are  followed  by  other  predaceous  tribes,  which  are  succeeded  by  the 
omnivorous  white  ants,  and  this  series  is  closely  followed  by  the  Phry- 
ganeae.     The  peculiarities  of  these  insects  in  the  preparatory  states 
^*  consolident  Tetablissement  et  la  suite  des  families  qui  remplissent 
cet  ordre."   (Latr.  Cons,  Gen,  p.  73,)     In  the  Eegne  Animal  (vol.  v. 
p.  234.)  we,  however,  find  a  more  precise  sketch  of  this  proposed  ar- 
rangement :  — 

1.  Insectes  camassiers,  demi-m^tamorphose,  larves  aquatiques. 

2.  Insectes  carnassiers,  metamorphose   complete,  larves  terrestres 

ou  aquatiques. 

3.  Insectes  carnassiers,  ou  omnivores,  terrestres,  demi-m^tamorphose. 
[4.  Insectes  herbivores,  metamorphose  complete,  larves  aquatiques, 

se  construisant  des  domiciles  portatifs."  Phryganea.] 

In    the  genera  Crustaceorum,  the  arrangement  of  the  families  of 
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which  the  order  is  composed,  fouoded  upon  these  considerations,  was 
as  follows :  — 

Tribe  1.  SubuHcomes  (having  very  short  subulate  antennse),  com^ 
posed  of  (a)  the  mandibulated  Libellulse ;  and  (b)  the  emandibulated 
Ephemerae. 

Tribe  2.  Filicornes  (having  long,  multi-articulate  antennae),  com- 
posed of  (a)  the  following  mandibulated  types,  Panorpa,  Myrmeleon, 
Hemerobius,  Sialis,  Corydalis  (all  with  5-jointed  tarsi),  Termes  and 
Rj^hidia  (with  4-jointed  tarsi),  Psocus  (with  2  or  3-jointed  tarsi),  and 
Perla  (with  3-jointed  tarsi),  and  of  (b)  the  single  emandibulated  genus 
Phryganea. 

In  the  Regne  Animal  the  same  arrangement  of  the  families  is  pre- 
served ;  butj  they  are  divided  into  three  primary  tribes  : —  1.  Subu- 
Hcomes (as  above) ;  2.  Planipennes ;  and,  3.  Pliclpennes,  the  second 
of  which  comprises  all  the  mandibulated  filicom  species  ;  and  the  Pli- 
cipennes,  the  emandibulated  Phryganea ;  the  Planipennes  being  com- 
posed of  the  five  following,  families^  Panorpates,  Myrmeleonides^ 
Hemerobines,  Termitines,  and  Perlides. 

To  this  arrangement  M.  Pictet  and  Mr.  Newman  (who  have  both 
particularly  studied  this  order  of  insects)  object,  on  the  ground  that 
the  section  Planipennes  is  o^  too  heterogeneous  a  nature ;  and  the 
former  author  {Mem*  Sialis)  accordingly  proposes  the  adoption  of  six 
families  in  the  order  (including  the  Phryganea),  namely :  1.  Subu- 
Hcomes Latr. ;  2.  Planipennes  (Hemerobius  and  Myrmeleon) ;  3.  Pa- 
norpates ;  4s  Termitines ;  5.  Perlides ;  6.  Phryganldes.^  If  we  thus^  how- 
ever, separate  the  Latreillian  Planipennes  into  four  groups,  it  appears 
to  me  to  be  equally  necessary  to  raise  the  two  divisions  of  the  Subu- 
Hcomes to  a  like  rank,  which  indeed  Mr.  Newman  has  done  (Ent 
Map.  No.  18.  p.  237.);  but  it  does  not  appear  to  me  that  a  sufficient 
equality  has  been  maintained  in  the  construction  of  the  natural 
families. 

Taking  the  transformations  as  the  ground  of  the  distribution  of  the 
order,  it  appears  to  me  to  form  two  primary  divisions :  — 

1.  Those  with  an  active  pupa,  undergoing  a  metamorphosis  which,  for 
want  of  a  better  name,  we  may,  with  MacLeay,  term  subsemicomplete ; 
in  all  which  there  is  a  gpreater  dissimilarity  between  the  larva  and 
imago  states  than  exists  in  the  insects  typical  of  the  monomorphous, 
semicomplete  metamorphosis  (Gryllus,  &c.)  Here  belong  the  Psocidaa 
and  Termitidae,  which  have  terrestrial   larvae,  and   the  Libellulidae 
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Epbemerideey  and  Perlide,  which  are  aquatic  in  their  poreparatory 
states.     I  term  the  species  of  this  division  Biomorphotic  insects. 

2.  Those  which  have  quiescent  incomplete  pupee^  which,  however, 
acquire  the  power  of  locomotion  shortly  before  the  assumption  of  the 
perfect  state.  This  division  (Subnecromorphotica)  comprises  the  families 
M3rnneleomdflB,  Hemerobiidse,  Sialidce,  Panorpidss,  Raphidiidse  and 
Mantispidse.*  Other  arrangements  might  be  adopted  by  considering 
other  characters  as  of  primary  importance.  The  succession  of  the  fami« 
lies  proposed  by  Pictet  appears  the  most  natural  of  any  hitherto  pub- 
lished. The  families,  1»  Termitidae;  2.  Psocidse;  and,  3.  Perlidse,  have 
the  greatest  relation  to  the  Orthoptera ;  to  these  succeed  the  ^th  fiunily 
Ephemeridse,  and  the  5th  Libeliulidse ;  the  6th  family  Myrmeleonidse, 
in  the  general  form  of  the  body  and  wings,  appears  to  be  the  nearest 
to  the  Libellulidee ;  to  these  succeed,  7th,  the  Hemerobiidae ;  8th,  the 
Sialidae;  9th,  the  Panorpidie ;  10th,  the  Raphidiidse;  and,  11th,  the 
Mantispidae,  which  last  also  manifest  a  near  relation  to  the  Or- 
thoptera* 


The  family  Termitidje  f  is  composed  of  the  various  species  of 
exotic  insects,  known  under  the  name  of  white  ants,  placed  by  Lin- 
naeus in  the  order  Aptera,  on  account  of  the  apterous  condition  of 

*  This  arrangement  nearly  corresponds  with  that  suggested  by  Latreille  in  his 
1K«I.  NaL  Oeu.  Ins.  torn.  ziii.  p.  100.,  as  more  natural  than  that  adopted  in  the 
body  of  his  work. 
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some  of  the  individuBlg,  whilst  he  regarded  the  winged  ones  as  be- 
longing to  the  Deuropterous  genus  Hemerobius. 

M.  BrullS  propoieB  to  form  these  insects  into  a  distinct  order  in 
his  work  on  the  insects  of  the  Moreoi  named  Isoptera;  whilst 
Mr.  Kirby  regards  them  as  forming,  together  with  the  ants,  to 
which  they  are  allied  in  so  many  points  in  their  economy,  a  passage 
between  the  orders  Neuroptera  and  Hymenoptera. 

These  ineects  live  in  communities  of  countless  numbers,  of  which 
the  majority  are  apterous.  The  males  and  females  are,  however, 
winged,  and  are  dislinguiBhed  from  the  other  Neuroptera  by  the 
following  characters.  The  body  is  oblong,  depressed,  and  of  nearly 
equal  breadth  throughout  (Jiff.  56.  i.  represents  a  lai^e  Brazilian 
Fiff.  58. 


species) ;  the  head  is  of  moderate  size,  horizontal,  and  rounded  behind 
(^y.  58.2.  front  of  head);  the  eyes  lateral,  prominent,  and  subglobose; 
the  ocelli,  two  in  number,  more  or  less  distinct,  placed  between  the 
eyes,  the  third  ocellus  being  Bubobsolete;  the  antenofe  short,  with 
about  twenty  submoniliform  joints,  the  basal  joint  ,being  the  largest 
(^.  5B.  9.) ;  the  clypeuB  and  labrum  are  distinct  (jf^.  58. 2.),  the 
latter  produced  over  the  mandibles,  and  subtriangular  in  form,  with  the 
sides  rounded.  The  mandibles  (^.  58.  S.)  are  homy,  flattened,  and 
triangular  in  form,  with  several  teeth  on  the  inner  edge  ;  the  maxille 
(^.  58.  *.  under,  58.  a.  upper  side  of  the  niaxillEe)  are  fiat,  homy, 
and  terminated  by  two  strong  hooked  teeth,  and  defended  by  a  very 
broad  external  lobe  or  galea  (^.  58.  *.  5.  x  .}  ;  the  maxillary  palpi  are 
rather  longer  than  the  maxillte,  filiform,  and  5-jointed  ;  the  labium 
i.fiff-  58.  e.  beneath,  7.  laterally)  is  very  perfect  in  its  formation,  being 
of  large  size,  and  occupying  the  greater  portion  of  the  under  surface 
of  the  head :  the  mentum  is  coriaceous,  transversei  witli  the  fore  mar- 
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gin  rounded  ;  tbe  labium  itself  is  divided  at  the  apex  into  four  nearly 
equal  conical  lobes ;  and  the  labial  palpi  are  filiform  and  3-jointed. 
Within  the  mouth,  attached  to  the  inner  base  of  the  labrum,  arises 
a  large  coriaceous  lobe  (^fig*  58. 7.  o.  and  58.  a.  detached),  somewhat 
emarginate  in  front,  and  which  is  the  lingua,  here  as  fully  developed  as 
in  the  saltatorial  Orthoptera  and  Libellulidae. 

The  three  thoracic  segments  are  distinct ;  the  prothorax  of  mo- 
derate size,  shield-like,  and  either  transversely  quadrate  or  semicircular, 
with  the  anterior  margin  straight,  and  the  posterior  rounded ;  the 
meso-  and  meta-thorax  are  of  nearly  equal  size ;  the  wings  are  nearly 
twice  as  long  as  the  body,  narrow,  and  of  equal  size,  they  are  not  so 
hyaline  as  in  the  majority  of  the  insects  of  this  order;  the  costal  and 
subcostal  nerves  are  very  robust,  but  all  the  other  nerves  are  but 
slightly  visible ;  when  at  rest  they  are  carried  flat  upon  the  back ;  the 
legs  are  rather  short,  slender,  and  simple ;  the  tibias  are  cylindrical^ 
with  two  or  three  spurs;  the  tarsi  (^^.58.  lo.)  are  4-jointed,  the 
three  basal  joints  being  very  short  and  hairy  beneath ;  the  abdomen 
b  flattened,  with  transverse  segments,  and  terminated  at  the  sides  by 
two  minute  conical  2-jointed  styles  (^.58.  ii.  The  figures  58.  i — li. 
are  taken  from  the  large  Brazilian  species  figured.) 

With  the  exception  of  two  or  three  small  species  of  this  family  (T« 
lucifugus  i2o«n,  T.  flavicoUis  Fab.y  and  T.  flavipes  KoUar  in  IsU^  1833), 
these  insects  are  chiefly  confined  to  the  tropics,  where  the  immense 
numbers  of  which  their  communities  consist,  together  with  their  devas- 
tating powers,  render  them  the  most  absolute  pests  of  mankind.  They 
attack  furniture,  wood-work,  and  merchandise  of  every  kind ;  and  their 
instinctive  powers  are  so  great,  that  every  particle  of  furniture  in  a 
house  may  be  destroyed  without  their  presence  being  even  suspected, 
as  they  form  their  burrows  under  ground,  and  make  their  places  of 
exit  immediately  beneath  the  legs  of  tables,  &c.,  of  which  they  com- 
pletely eat  away  the  interior,  leaving  only  a  thin  outer  shell,  which 
crumbles  to  dust  on  being  moved.  The  nests  of  these  insects  are  of 
a  very  large  size,  and  varied  in  form  according  to  the  species.  That 
of  T.  fatale  Linn.  (Bellicosus  SmeaAm,)  is  sometimes  not  less  than 
ten  or  twelve  feet  high,  of  a  conical  form,  with  numerous  conical 
turrets  on  its  sides ;  it  is  formed  of  clay,  and,  being  soon  coated  with 
grass,  looks  like  a  haycock.  The  strength  of  these  nests  is  so  great 
that,  when  raised  to  little  more  than  half  their  height,  it  is  the  practice 
for  the  wild  bulls  to  mount  upon  them  as  sentinels,  whilst  the  rest  of  the 
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herd  is  feeding;  and  Smeathman  and  four  of  his  companions  mounted 
on  the  top  of  one  of  them  to  obtain  a  view  of  any  vessel  which  might 
come  in  sight.  The  nests  of  T.  atrox  and  mordax  are  cylindrical 
pillars,  three  quarters  of  a  yard  high,  with  a  projecting  roof;  whilst 
T.  destructor  Fabr.  (T.  arborum  SfneathmJ)  constructs  its  nests  of 
different  sizes,  amongst  the  branches  of  trees,  seventy  or  eighty  feet 
high.  T.  viarum  appears,  from  the  observations  of  Smeathman,  to  re- 
side in  holes  in  the  ground,  T.  lucifugus  makes  its  lodgements  in 
the  trunks  of  pines  and  oaks,  in  which  they  form  a  number  of  irregular 
burrows.  Dr.  Burmeister  showed  me  a  colony  of  T.  flavipes  at  Berlin, 
which  he  kept  in  a  flat  earthenware  jar  filled  with  rotten  debris,  and 
covered  with  damp  pieces  of  wood,  in  which  the  insects  burrowed. 

The  societies  of  these  insects  consist,  according  to  Liatreille  (who  in- 
vestigated the  economy  of  T.  lucifugus,  which  he  discovered  at  Bor- 
deaux), of  five  kinds  of  individuals,  namely :  1.  Malesy  and,  2.  F&* 
maleBf  dosely  resembling  each  other  externally,  and  agreeing  with  the 
characters  given  above ;  3.  Individuals,  described  by  Smeathman  and 
Fabrictus  as  pupae,  but  called  neuters  by  Latreille  and  Kirby,  and 
soldiers  by  Smeathman  (^.  58. 14.  T.  flavipes),  having  a  soft,  elon- 
gate, oval  body,  destitute  of  wings,  and  a  head  of  gigantic  size,  armed 
with  long  and  powerful  sickle-shaped  jaws,  in  which  the  under,  as  well 
as  the  upper,  side  of  the  head  is  horny,  with  the  maxillse  and  labrum 
very  minute,  and  the  palpi  long  and  slender.  My  fig,  58. 15.  repre- 
sents the  under  side  of  the  head  of  T.  flavipes  in  which  the  upper 
lip  is  long  and  entire ;  but  in  another  species,  from  Fernando  Po,  in 
my  collection,  it  is  very  deeply  notched  (^.58.i«.);  the  eyes  appear 
entirely  wanting ;  the  parts  of  the  mouth  of  these  members  have  not 
been  previously  described.  These  individuals  are  much  less  nume- 
rous than  the  workers,  being  in  the  proportion  of  1  to  100.  They 
are  employed  as  sentinels  and  soldiers,  making  their  appearance  when 
the  nest  is  invaded,  attacking  the  intruders,  and  inciting  the  labourers 
to  woiic  4f*  Apterous  individuals,  called  larvas  by  Latreille,  Kirby,^ 
Ac*9  and  woricers  by  Smeathman,  very  much  resembling  the  winged 
individuals,  but  with  the  head  larger  and  rounded  ;  the  eyes  and  ocelli 
wanting ;  the  mandibles  not  larger  than  in  the  winged  individuals ; 
the  thorax,  with  the  three  segments,  distinct  and  wingless  (fig.  58. 19. 
T.  flavipes) ;  these  are  considerably  smaller  than  the  so-called  neuters, 
and  are  the  most  numerous  and  most  active  portion  of  the  community; 
they  are  the  workers  and  architects  of  the  nest ;  they  collect  food. 
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fiirni  coTered  ways,  guard  the  males  and  females,  and  take  care  of  the 
eggs  and  yomg :  and,  5.  Pupte,  first  observed  by  Latreille,  and  de- 
scribed by  him  as  resembling  the  workers,  but  having  four  white  tu- 
bercles OQ  the  back  of  the  meso-  and  meta-thorax,  in  the  shape  of 
rudimental  wings.  In  a  small  African  species  from  Fernando  Po,  of 
which  the  nest  is  in  the  museum  of  the  Rev.  F.  W.  Hope,  the  pups 
{^fig,  58. 13»)  are  furnished  with  4-wing  tubercles  extending  beyond 
die  body,  with  large  lateral  eyes.  These  individuals  bear  a  great  re- 
semblance to  some  of  the  perfect  Cercopidae  ;  no  other  figures  have 
hitherto  been  given  of  these  insects  in  this  state.  Latreille  found 
these  pupse  in  the  nests  of  T.  lucifugus  in  the  spring ;  and  in  the 
month  of  June  following,  the  winged  individuals  make  their  ap- 
pearance in  prodigious  numbers,  swarming  during  the  evening  and 
night ;  the  latter  shortly  afterwards  pair,  and  after  impregnation,  the 
females  (as  in  the  ants,  with  which  these  insects  possess  a  very  great 
wial<^),  lose  their  wings,  which  easily  fall  off*  ;  they  are  then  made 
prisoners  by  the  workers,  in  order  to  become  the  founders  of  fVesh 
colonies,  and  conducted  into  the  interior  of  the  nest,  where  the  body 
of  the  female  becomes  swollen  to  an  enormous  size,  exceeding  by 
20^000  or  30,000  times  the  bulk  of  one  of  the  workers,  when  she  com- 
mences laying  her  eggs ;  the  amazing  number  of  80,000  being  dis- 
charged in  the  course  of  twenty-four  hours.  From  these  circumstances, 
Latreille  {Hist*  Nat,  Im.  vol.  xiii.  p.  65.)  was  led  to  believe  that,  the 
fourth  kind  of  individuals,  or  the  workers  of  Smeathman,  are  larvsB ; 
that  the  fifth  kind  are  pupee ;  that  the  soldiers  are  a  peculiar  order 
which  never  acquire  wings,  and  are  not  capable  of  reproduction,  being 
thus  analogous  to  the  neuters  of  the  bees  and  ants ;  and  that  those 
q>ecimen8  which  are  met  with,  without  wings,  in  the  nest,  after  the 
period  of  pairing,  are  females  which  have  pulled  off  their  wings,  and 
have  survived  the  process  of  oviposition.  ^ 

The  nature  of  these  various  kinds  of  individuals,  liowever,  requires 
a  more  minute  investigation  dian  it  has  yet  received.  Burmeister  well 
observes,  that  there  is  no  other  instance  in  the  whole  animal  world  in 
which  the  undeveloped  young  labour  for  the  old ;  and  is  thence  in- 
duced to  doubt  that  the  workers  are  really  larvae,  to  which  may  be 
added  the  circumstance  that  these  so-called  larvae  still  retain  their 

*  The  account  given  by  Mr.  Davis  of  insects  lil^e  Nemourae,  lighting  in  swarms 
upon  a  ship  at  anchor  off  Bahia  in  Brazil,  and  biting  off  their  wings,  appears  to  re- 
late to  a  small  species  of  Termes.     (^Ent,  Mag,  No.  24.) 
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form  when  the  winged  individuals  appear.  Kirby  indeed  suggests, 
that  as  these  insects  belong  to  an  order  whose  metamorphosis  is  semi- 
complete,  the  office  of  working  for  the  society  may  devolve  upon  the 
larvce  (Introd.  vol.  ii.  p.  30.)  ;  and  Latreille  endeavours  to  account  for 
the  circumstance  that,  at  the  time  of  the  winged  individuals  coupling, 
a  great  number  of  specimens  remain  in  the  nest  under  the  form  of 
larvee,  by  supposing  that  these  '  ne  doivent  subir  leur  derni^re  meta- 
morphose que  Vann^e  suivante  ; "  making  them  to  be  two  years  in  ar- 
riving at  perfection,  which  is,  however,  but  a  mere  supposition.  As 
to  the  large  headed  individuals,  their  right  to  the  name  of  neuters  has 
been  doubted  by  Huber.  (Nouv.  Obs,  vol.  ii.  p.  4f4f4f.  note  •.)  Kirby 
says  that  in  all  respects  they  bear  a  stronger  analogy  to  the  larvae  than 
to  the  perfect  insects,  and  after  all  may  possibly  turn  out  to  be  larvae, 
perhaps  of  the  males  (Introd.  vol.  ii.  p.  34.  note  *)  ;  and  Burmeister 
observes  that  he  does  not  see  why  these  neuters  should  be  merely  de- 
fenders, as  the  neuters  amongst  all  other  social  insects  are  the  true 
workers  (Manual  of  EnL  TransL  p.  533.).  As  to  the  individuals 
which  have  lost  their  wings,  Burmeister,  who  dissected  one  of  them, 
did  not  find  the  least  trace  of  external  or  internal  genitalia,  and  is 
thence  induced  to  believe  that  they  are  real  neuters.  I  cannot,  how- 
ever, adopt  this  opinion,  nor  the  hypothesis  which  he  has  founded 
thereon,  as  I  am  inclined  to  think  that  his  investigation  of  the  internal 
anatomy  of  the  individual  was  not  sufficiently  precise,  and  that  this 
specimen  was  a  male  or  female  which  had  lost  its  wings  in  the 
usual  way.  Moreover,  his  hypothesis  does  not  account  for  the  exist- 
ence of  the  large  headed  individuals.  On  the  other  hand,  I  would 
even  venture  to  suggest,  from  a  knowledge  of  the  modifications  to 
which  some  individuals  of  the  Orthoptera,  Hemiptera,  and  Hymen- 
optera  are  subject,  that  these  large  headed  individuals^  as  well  as 
the  so-called  larvae,  remain  permanently  apterous,  without  altering 
their  form  *,  being  like  the  wingless  specimens  of  Velia  currens 
retarded  in  their  transformations,  their  development  stopping  short 
before  their  arrival  at  maturity,  and  thereby  some  individuals  gaining 
an  enlarged  head  in  order  to  compensate  for  their  ultimate  want  of 
wings  ;  and  that  the  real  larvae  of  the  comparatively  few  specimens, 
which  ultimately  become  winged,  are  as  yet  unknown.f 

*  The  want  of  nidimental  wing-cases  and  the  structure  of  the  head  and  mouth  of 
the  soldiers  seem  to  me  to  prove  this  completely,  at  least  as  regards  these  indivi- 
duals. 

f  Hie  larva  and  neuters  of  Termes  Viarum  are  described  by  Smeatbnum  as  pos- 
sessing eyes. 
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The  reader  who  would  learn  more  ample  particulars  relative  to 
the  natural  history  of  these  insects,  their  various  duties,  the  internal 
economy  of  the  nest,  and  their  wonderful  instincts,  must  consult 
Smeathman's  Metnoir  above  referred  to,  Kirby  and  Spence's  IntrO' 
ductiony  vols.  i.  and  ii.,  and  Latreille's  Bht.  Nat  vol.  iii.,  as  well  as 
my  article  Termitidse  in  the  JBrii.  Cyclop,  of  Nat,  Hitt  The  spe- 
cies of  this  family  are  evidently  more  numerous  than  has  been  sup- 
posed, but  they  require  a  more  rigorous  investigation  than  has  hitherto 
been  given  to  them.  Some  exotic'species  (y^.  60. 16.),  having  3-jointed 
tarsi,  wings  not  longer  than  the  body,  and  the  anterior  legs  dilated 
(60. 16. 17.  maxilla),  compose  the  genus  Embia  Lair.  They  seem  more 
nearly  related  to  the  Perlidse.  They  form  the  subject  of  my  mono- 
graph, published  in  the  Linrusan  Trans,  vol.  xviL 


The  family  PsociDiE  *  Leach,  comprises  a  rather  numerous  series 
of  minute  insects,  at  once  distinguished  by  the  almost  obsolete  la- 
bial palpi ;  tlie  2  or  3-jointed  tarsi ;  the  smaller  size  of  the  posterior 
wings,  which  are  not  folded,  and  by  the  slendemess  of  the  antennae, 
which  are  long  and  setaceous,  composed  of  about  thirteen  joints  ;  the 
first  of  which  is  the  largest,  tlie  third  the  longest,  and  the  remainder 
gradually  diminishing  in  length  ;  the  upper  lip  is  large ;  the  man« 
dibles  (fig.  59.  2. 3.)  homy,  trigonate,  with  a  tooth  near  the  tip  in- 
side, and  another  (much  stronger  in  one  jaw  than  the  other),  near 
the  base  inside  ;  the  maxillae  (^.  59.  4.)  are  elongated,  fleshy  at 
the  tip,  and  armed  with  a  long,  slender,  curved,  homy  process,  aris- 
ing from  the  base,  and  longer  than  the  maxillae  ;  the  maxillary  palpi 
are  4«-Jointed ;  the  labial  apparatus  (^.  59. 5.)  is  large ;  the  mentum 
is  a  large  leathery  plate,  reaching  to  the  base  of  the  head  beneath ; 
the  labium  subquadrate,  with  a  deep,  longitudinal,  central  impression ; 
the  sides  are  rather  rounded,  and  the  middle,  in  front,  produced  into 
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two  lobes,  at  the  side  of  which  two  small  rounded  lobes  are  attached ; 
the  labial  palpi  have  been  described  by  Latreille  and  Curtis  as  wanting, 
but  they  appear  to  mc  to  be  represented  by  the  lost-mentioned  pair 
of  lobes  ;  the  eyes  are  of  moderate  size,  eemiglobose,  lateral,  and 
prominent ;  the  ocelli  are  three  in  number,  and  placed  in  a  triangle 
between  the  eyes  (^.  59-  6.)  ;  the  body  is  short,  gibbose,  ovale,  and 
soft  ;  the  prothorax  is  very  short ;  the  meso-  and  meta-thorax  larger 
and  deeply  impressed;  the  wings  are  hyaline,  deflexed,  with  con- 
spicuous vehis;  the  anterior  larger  than  the  posterior,  with  a  large 
stigma,  and  a  few  irregular,  longitudinal,  and  transverse  nerves;  they 
are  often  variegated  and  coloured ;  the  lower  wings  are  not  folded ; 
and  the  veins  are  dilFerently  arranged  to  those  of  the  anterior  pair; 
the  abdomen  is  short,  ovate,  and  convex,  the  ovipositor,  which  exists 
in  the  females,  enclosed  in  two  valves,  not  being  exserted ;  the  legs 
are  long  and  slender ;  the  tarsi  2  or  3-jointed. 

These  minute  insects  frequent  the  trunks  of  trees,  palings,  old  walls, 
stones  covered  with  lichens,  old  books,  &c.,  for  the  purpose  of  feeding, 
either  upon  the  still  more  minute  animalculce,  which  inhabit  those 
situations,  or,  more  probably,  upon  the  decaying  vegetable  matter 
to  be  there  met  with.  They  are  extremely  active,  and  when  ap- 
proached they  endeavour  to  hide  themselves  by  running  to  the  op- 
posite side  of  the  trunk  of  the  tree,  or  other  object  on  which  they 
are  stationed.  The  perfect  insects  are  produced  towards  the  end 
of  the  summer,  when  they  sometimes  appear  in  great  numbers.  The 
larvee  and  pupa:  are  equally  active  with  the  imago,  from  which  the 
former  differ  in  being  apterous,  whilst    tlie  pupae   have  rudimental 

Latreille  published  a  monograph  of  these  insects  in  Coqueberit'a 
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Iconogrcqphy ;  and  more  recently  Curtis,  and  especially  Stephens,  have 
described  many  additional  species,  proposing  various  divisions  founded 
upon  the  variation  of  the  nerves  of  the  wings.  It  appears  to  me, 
however,  that  a  more  minute  structural  investigation  of  these  in- 
sects is  required,  as  I  am  inclined  to  think  they  vary  materially  in 
the  sexes.  In  the  month  of  July,  I  have  observed  on  the  trunks 
of  apple  trees  a  species  which  I  believe  to  be  P.  4-maculatus  Latr,; 
the  smaller  specimens,  having  the  wings  veined  as  in  Jig.  59.  B.>  and 
the  tarsi,  distinctly  3-jointed  (^fig*  59.  9.),  were  produced  from  pups 
C/^*  59.  lo),  which  had  four  long  wing- covers,  2-jointed  tarsi  (fig. 
59. 12.),  and  1 3-jointed  antennae  (Jig.  59.  li.);  the  females,  as  I  pre- 
suqne  them  to  be  of  the  same  species  (^.  59.  i.),  were  larger,  with 
the  veins  differently  arranged,  and  with  2-jointed  tarsi  (^.  59. 7.).  I 
found  in  company  with  these  insects  a  number  of  specimens  in  the 
state  represented  in^.  59.  id.,  and  which,  from  their  large  size  and 
the  markings  of  the  head,  destitute  of  ocelli,  I  presume  are  the  pupes 
of  tlie  females,  although  the  small  size  of  the  rudimental  wing-cases, 
and  of  the  meso-  and  meta-thorax  (j^^.  59. 14.  thoracic  segments  la- 
terally), together  with  the  3-jointed  tarsi  (Jig*  59. 15.),  might  lead  to 
the  opinion  that  these  individuals  will  never  acquire  wings ;  the  struc- 
ture of  their  mouths  also  agrees  with  that  of  the  females.  If  my  sup- 
position, as  to  the  specific  identity  of  all  these  individuals,  be  correct, 
the  genus  Coecilius  of  Curtis  must  be  rejected,  being  founded  upon  a 
sexual  character. 

M.  v.  Audouin  has  communicated  to  me  an  observation  made  by 
him,  in  which  a  female  winged  Psocus  was  seen  to  weave  a  web  over 
its  eggs,  which  it  had  deposited  in  the  impressed  parts  of  leaves  formed 
by  the  veins  of  the  leaf.  Likewise  that,  in  another  species,  the  eggs, 
eight  in  number,  were  arranged  on  a  leaf  in  an  irregular  circle,  with 
the  tips  all  pointing  to  the  centre  of  the  circle.  In  the  month  of 
August,  I  have  found  amongst  old  papers  specimens  of  a  minute 
species  in  the  state  agreeing  with  ^,  59.  id.,  having  four  minute 
rudimental  wing-cases,  but  with  2-jointed  tarsi.  These  insects  I 
presume  to  be  fully  developed  females  of  the  insulBciently^charac- 
terised  Atropos  fatidicum ;  with  them  I  found  many  specimens  still 
smaller,  with  a  more  slender  body,  and  with  only  two  rather  short 
rudimental  wing-cases  (Jig^59.  18.),  as  well  as  a  single  specimen  (fig. 
59. 16.)  agreeing  with  the  latter,  except  that  the  two  wings  were 
larger ;  the  nerves  more  distinct ;  the  tarsi  only  2-jointed  (Jig,  59. 17.) ; 
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this  I  presume  to  be  the  male,  and  the  preceding  the  male  pupa  of 
the  same  insect,  which,  from  a  consideration  of  its  characters,  I  have 
separated  as  a  distinct  genus,  named  after  Lachesis,  one  of  the  Fates. 

The  Atropos  pulsatorius  (^fig*  59.  lo.)  is  a  minute,  almost  colourless 
insect,  found  in  great  numbers  in  ill-preserved  collections  of  insects, 
plants,  old  books,  &c.,  to  which  it  is  very  injurious,  by  eating  all  the 
more  minute  portions ;  the  different  shape  of  the  head,  and  proportion 
of  the  thoracic  segments  destitute  of  wings,  united  with  its  3- join  ted 
tarsi  {fig.  59.  21.),  and  thickened  hind  legs,  well  distinguishes  it  from 
Psocus.  Latreille,  however,  throws  out  a  hint  that  it  may  be  the 
larva  of  Psocus  abdominalis  Fob,  (pedicularius  LaJtr.  Hist.  Nat,  Ins. 
vol.  xiii.  p.  71.  and  73.),  which  scarcely  appears  to  me  to  be  possible ; 
although,  from  what  I  have  noticed  above^  as  to  the  variations  oc- 
curring in  Psocus,  it  is  impossible  to  assert  that  such  is  not  the  case. 
I^have  noticed  that  they  are  killed  in  a  very  short  time,  when  shut  up 
in  a  box  with  camphor.  This  species  is  commonly  called  the  death- 
watch,  from  its  habit  of  making  a  slight  tapping  noise  like  the  ticking 
of  a  watch»  somewhat  similar  to  that  made  by  the  species  of  Anobium. 
There  are  several  papers  in  the  early  volumes  of  the  Philosophical 
TransacHonSy  above  referred  to,  upon  this  subject. 

The  genus  Coniopteryx,  placed  by  Curtis  and  Stephens  in  this 
family,  evidently  belongs  to  the  Hemerobiidae. 


The  family  Perlida  *  Leachy  is  of  small  extent,  comprising  but 
few  species  of  moderate  size  (fiff'  60.  i.  P.  marginata),  distinguished 
by  the  large  size  of  the  posterior  pair  of  wings,  which  are  folded,  the 
3-jointed  tarsi,  the  existence  of  labial  palpi,  and  the  ordinarily  rudi- 
mental  state  of  the  mandibles,  and  membrano-coriaceous  structure  of 


*  BxBLioaa.   Refer,  to  the  PBRLiDiS. 

Pietet.     M6m.  sur  les  Lanres  des  Nemoures,  Ann.  Sc.  Nat.  August,  1 832.  — Ditto. 

on  Perla,  in  ditto,  January,  1833.— Ditto,  in  M6m.  Soc.  Physiq.  et  d'Hist.  Nat. 

Gendye,  vol.  vii.  (new  Nemoune. ) 
Newmanj  in  Entomological   Magazine,  vol.  i.  p.  415.  (Isogenua.)  VoL  iiL  p.  500. 

(Chloroperla).  Vol.  v.  p.  175.  (Pteronarcys  and  other  North  American  species). 

Vol.  vi.  p.  401.      Likewise  a  monograph  of  the  caudated  species  about  to  be 

published. 
Sueiow fin  Zeitschr.  Organische  Phys.  t.  ii.  No.  3.  March,  1828. 
Lucas,  in  Ann.  Sc.  Nat.  December,  1832,  t.  xxvii.  ,.j 

JFeMtvfood,  in  Griff.  An.  Kingd.  (Eusthenia.) 
Stephens,  Olivier  (Enc.  M^h.)  Curtis,  &c. 
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the  other  parts  of  the  tnouth.  The  body  is  oblong,  depressed,  and  of 
equal  breadth  throughout,  the  head  (^.60.3.under  side)  being  flat,  as 
broad  or  broader  than  the  prothorax,  which  is  large,  flat,  and  quadrate; 
the  eyes  prominent,  Bcmiglobose,  and  lateral ;  the  ocelli  three,  in  a  tri- 
angle, between  the  eyes  ;  the  antenoR  nearly  as  long  as  the  body,  and 
multiarticulate ;  the  baBaljointbeinglargest,andthe  third  and  following 
exceedingly  short ;  the  upper  lip  is  transverse,  and  very  short;  the  man- 
dibles in  Perla  are  small,  flat,  and  membranous  (^.  60. 1.)-  ''"  ^  beauti- 
ful Australian  species,  they  are  homy  and  toothed  (^jig.  60.  is.),  wbence 
I  have  formed  this  insect  into  a  distinct  genus,  EuEthenia  spectabilis 
WeitiD.  (GriffiiA,  An.  Kittgd.')  ;  in  Nenioura  they  are  also  horny,  and 
armed  with  several  t^th  ;  the  maxilles  are  widely  apart,  with  a  long 
basal  articulation,  and  two  short  and  slender  terminal  lobes  ;  the  max- 
illary palpi  are  slender,  and  5-jointed  (^fig.  30.  s.)  ;  the  mentum  {^g. 
60.0.)  is  large,  covering  the  greater  part  of  the  under  side  of  the 
head ;  (he  labium  is  smaller  and  quadrate,  deeply  slit  down  the  middle  ; 
the  lingua  (overlooked  by  Curtis)  being  well  developed,  not  slit,  and 
occupying  its  internal  face  ;  the  labial  palpi  are  S-jointed  ;  the  three 
thoracic  segments  are  nearly  equally  developed ;  the  abdomen  is 
sessile,  soft,  depressed,  of  equal  breadth,  S-jointed,  and  in  the  large 
species  furnished  with  two  long  and  slender  articulated  filaments;  the 
wings  are  longer  than  the  abdomen,  upon  which  they  are  horizontally 
extended  at  rest,  the  posterior  pair  being  the  largest,  and  folded  ;  the 
legs  are  of  moderate  length,  compressed,  and  simple;  the  tibial  spurs 
very  short ;  the  third  or  terminal  joint  of  the  tarsi  is  larger  than  the 
two  preceding  united  in  Perla  (_Jig.  60i  7.) ;  but  in  Nenioura  the  joints 
are  of  equal  length.  There  is  a  very  great  diversity  in  the  sexes  of 
the  typical  genus  Perla,  the  males  being  much  smaller  than  the  fe- 
males, witli  very  short  wings  (Curtis  and  Lucas,  in  Ann.  Sc.  ^at., 
c  3 
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Dec.  1832;^^.  60.  2.  P.  cephalotes  ^*);  the  latter  circumstance 
also  occurs  in  Nemoura  trifasciata  Pictet,  These  insects  frequent 
damp  marshy  situations,  and  the  borders  of  lakes  and  rivers,  resting 
upon  stones,  palings,  and  plants,  growing  close  to  the  water's  edge ; 
they  are  sluggish  in  their  movements,  and  the  larger  species  are 
well  known  to  the  angler  as  an  excellent  bait  for  trout ;  Perla  bicau- 
data  appearing  in  April,  being  called  the  Stone-fly ;  Chloroperia  viridis 
in  May,  termed  the  Yellow  Sally ;  and  a  species  of  Nemoura  in  Sep- 
tember, called  the  Willow-fly.  (JRorudd's  Flfifisher*s  Entomology,) 
Curtis  gives  the  name  of  Willow-fly  to  Chloroperia  viridis. 

In  their  preparatory  states,  these  insects  reside  in  the  water :  the 
female,  according  to  Scopoli  (BntCdm,  p.  705.),  Suckow,  and  Curtis, 
carries  a  globular  bundle  of  little  black  shining  eggs  at  the  apex  of  the 
abdomen,  enclosed  in  a  valve  or  bag ;  such  is  also  the  case  with  the 
Ephemerffi.  In  the  works  of  Geoffroy,  Olivier,  Fabricius,  Latreille, 
&C.,  the  transformations  of  these  insects  are  described  as  being  similar 
to  those  of  the  Phryganeae  ;  namely,  having  a  cased  larva,  and  an  in- 
active pupa ;  and  Mr.  MacLeay,  misled  by  this  statement,  has  united 
the  Perlidae  in  the  same  order  with  the  Phryganeae,  with  which, 
indeed,  they  agree  in  the  large  size  of  the  posterior  folded  wings,  and 
the  weak  structure  of  the  mouth.  The  error  originated  with  Reaumur, 
who  reared  a  small  bicaudated  Perla  in  a  vessel,  in  which  **  M.  I'Abb^ 
Nollet  avait  mis  ou  cru  n'avoir  mis  que  nos  teignes  k  fourreaux  dont 
I'envelope  est  une  esp^ce  de  ruban  vert  roul6,"  or  a  cased  larva  of 
one  of  the  -  Phryganeae.  (Mimoiresy  torn.  iii.  p.  178.  pi.  13.  f.  12.  and 
pi.  14.  f.  8.  9.  and  10.)  It  is  evident,  from  a  reference  to  Latreille's 
HisL  Nat  vol.  xiiL  p.  47.,  that  his  statements  relative  to  the  trans- 
formations of  this  group  are  derived  from  the  memoir  of  Reaumur  above 
referred  to,  and  the  history  given  by  GeofiVoy  (Hist.  Abr4g4e  des  Ins, 
tom.  ii.  p.  230.) ;  but  Geoffiroy  himself  informs  us  in  p.  233.,  that  the 
history  which  he  gives  of  the  genus  is  that  of  <<  la  perle  jaune,"  an 
insect  only  two  lines  long,  and  which  evidently  does  not  belong  to  the 
family. 

These  statements,  however,  at  least  so  far  as  the  present  family  is 
concerned,  are  incorrect ;  the  larvae  of  the  Perlidae  being  naked,  not 

*  In  a  beautifid  species  from  Viin  Dieman's  Land,  which  I  have  received  from 
Mr.  R.  H.  Lewis,  the  females  are  occasionally  furnished  with  only  short  wings. 
One  thus  constructed,  in  the  collection  of  the  Rev.  F.  W.  Hope,  has  a  bundle  of  eggs 
still  attached  to  the  extremity  of  the  abdomen.     (Eusthenia  dlversipcs  IT.) 
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enclosed  in  a  case,  and  in  general  form  resembling  the  imago,  except 
in  wanting  wings  ;  whilst  the  pupa  is  active,  having  a  still  greater  re- 
semblance to  the  imago,  possessing  the  four  rudimental  wing-cases. 
In  a  memoir  published  by  Goeze  in  Der  Naturforscher^  st.  iii.  so 
long  ago  as  1774-,  a  figure  of  the  pupa  of  Perla  bicaudata  was  given, 
answering  to  this  description  ;  and  specimens  of  the  pupae  are  pre- 
served in  the  Linnaean  collection.  I  likewise  possess  several  (^.60. 8.), 
as  well  as  the  exuviae  cast  on  the  insect's  arrival  at  the  perfect  state,  and 
which  are  found  attached  to  plants,  &c.,  in  the  vicinity  of  the  water 
in  which  the  larvae  and  pupae  have  resided.     Dr.  Suckow  has  also  (in 
a  memoir  written  with  the  view  to  prove  that  the  Semblis  [Perla]  bi- 
caudata, and  Semblis  [Sialis]  lutaria  belonged  to  different  genera,  as, 
indeed,  they  had  long  been  considered  by  Latreille,  and  published  in 
the  Zeiischrifi  fur  die  Organische  Pkysik)  described  the  Perla  bi- 
caudata in  its  various  states.     More  recently  Mr.  Newman  has  given 
a  sketch  of  the  larva  of  P.  bicaudata  {Ent,  Mag.  vol.  i.  pi.  3.  f.  10) ; 
and  M.  Pictet  has  published  two  memoirs,  detailing  the  history  of 
various  species  of  Perla  and  Nemoura,  agreeing  with  the  character 
given  above.    These  larvae  prefer  the  most  rapid  parts  of  streams : 
they  crawl  about  slowly,  preferring  to  remain  stationary  under  stones ; 
they  are  carnivorous ;  they  shed  their  skins  several  times  (at  least,  in 
Nemoura)  ;  and  they  generally  crawl  out  of  the  water  when  about  to 
assume  the  perfect  state.     M.  Pictet  has   described  these  larvae  in 
detail ;  it  will,  however,  be  sufficient  to  notice  that,  unlike  the  imago, 
the  mandibles  in  the  larvae  of  Perla  {Jig»  60. 9.)  are  robust  and  toothed, 
as  well  as  the  maxillae  {Jig*  60.  lO.) ;  the  eyes  are  prominent  and  la- 
teral, and  in  the  place  of  ocelli  I  observe  three  black  dots  between  the 
eyes,  which  M.  Pictet  has  not  described.  The  tarsi  in  the  pupae  of  Perla 
ifig*  60. 11.)  appear  to  me  to  be  composed  of  three  joints,  the  two  basal 
ones  being  very  minute,  the  first  almost  hidden  from  view ;  in  the 
larvae  of  Nemoura  the  tarsi  are  2-jointed.     M.  Pictet  has  described 
two  singular  modifications  in  the  respiratory  organs  of  these  insects. 
In  the  larvae  of  the  large  species  composing  the  genus  Perla,  as  re- 
stricted in  my  Generic  Synopsis^  each  of  the  three  thoracic  segments 
IB  furnished  with  a  pair  of  tufts  of  short  external  filaments,  each  tufl 
being   composed  of  three  distinct   pencils,  each  having  a  distinct 
origin  (^fig-  60. 12.). 

In  the  Perla  virescens  Pictei  (evidently  a  Chloroperla  Newm,)y  and 
in  Perla  nigra  Pictet  (which  will  probably  form  a  different  sul^enus, 

c  4? 
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intermediate  between  Isogenus  and  Nemoura),  the  larvae  are  des- 
titute of  these  external  organs  of  respiration. 

In  Nemoura  cinerea  Pictet^  Oliv^  the  under  surface  of  the  prothorax 
is  furnished  with  six  elongated  filamentous  sfics  (^Jig,  60. 14.),  similar  to 
the  sacs  observed  on  the  abdomen  of  the  larvae  of  Phryganese.  These 
organs  do  not  exist  in  the  five  other  species  of  the  genus,  of  which  M. 
Pictet  has  described  the  larvae,  thus  proving  the  slight  importance  of 
these  modifications  of  the  respiratory  apparatus  in  the  Annulosa.  The 
rudimentsof  the  wing-cases  are  perceived  in  the  enlarged  posterior  angles 
of  the  meso  and  metathorax  of  the  larva,  and  the  pupa  state  is  only  to  be 
known  by  the  increased  size  of  these  wing-cases,  which  '<se  d^veloppent 
peu-a-peu  dans  la  nymphe.''  In  the  genus  Perla,  as  now  restricted^  these 
wing-cases  are  much  less  distinct  than  in  the  P.  microcephala  Pita. 
(which  is,  I  apprehend,  an  Isogenus  *),  Chloroperlae  (P.  virescens  PicL), 
P.  nigra,  and  the  Nemourae ;  in  all  which  the  wing-cases  in  the  pupae  are 
detached,  and  considerably  elongated  (^.  60. 13.).  The  resemblance 
between  the  larvae  of  the  smaller  species  of  caudated  Perlidae,  and  the 
Nemoura  is  so  complete,  that  M.  Pictet  could  not  discover  any 
<'  caract^re  constant  pour  les  distinguer,"  although  in  tlie  perfect  state 
the  latter  are  destitute  of  the  pair  of  anal  filaments  which  exist  in  their 
larvse.  A  species  of  this  family,  Semblis  viridis  (Chloroperla  ?)  has 
been  made  one  of  the  subjects  of  Dr.  Carus's  observations  on  the  cir- 
culation of  the  blood  in  insects.  (See  Spence,  in  Moff,  Nat,  Hist,  Jan. 
1830,  p.  49.  and  Carus,  Snideck,  einfach,  Herzen  besch.  BltUkreis,  S^c.) 


The  family  Ephemerid^  *  Leachy  comprises  the  well-known  tribe 
of  insects,  ordinarily  known  under  the  name  of  May-flies,  distinguished 

*  M.  Pictet  informs  me  that  he  considers  the  Isogenus  Nubecula  Newm,  to  be 
the  Perla  bicaudata  Linn, ;  but  thb  is  doubtful,  as  the  Linnaean*  description  is  too 
vague,  and  the  Linnasan  coUecUon  affords  no  decisive  information. 


*  BiBLioo.   Refer,  to  the  Ephemerida. 

Clutius.     Opusculum  de  Hemerobio.  4to.  Amsterd.  1634. 

Swammerdam,     Historic  vad  het  haft  (Ephem.)  Amsterd.  1675.  —  Ditto,  in  Book 

of  Nature,  pL  13,  14,  15. 
De  Geer.     Obs.  sur  les  Ephem.  in  M^m.  Acad.  Sc  Paris,  torn.  ii.   Sav.  Etr. 
Sehaffir,     Das  fligende  Uferaas.  4ta  Regensb.  1 757»  and  in  Abb.  von.  Ins.  3  b. 
IfUUanuon,  on  Ephemeron  Leukon,  in  Trans.  Soc  Philadelphin,  toI.  v.  1802. 
CaUiMon,  in  Phil.  Trans.  1746.  (Eph.  vulgata.)  ,  . 
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by  the  minute  size  of  the  antennce;  the  unequal  size  of  the  wings;  the 
membranous  and  almost  obsolete  mouth ;  and  the  elongated  articu- 
lated setee  at  the  extremity  of  the  body.  The  body  is  long,  slender, 
and  soft  (y^.  61. 1.  Ephem.  vulgata  J ,  with  the  tails  cut  partly  off) ; 
the  head  small,  transverse-trigonate ;  the  eyes  large,  nearly  oval,  and 
lateral,  in  the  males  of  some  species  very  large,  and  meeting  on  the 
crown  of  the  head  *  j  the  ocelli  arc  three  in  number,  and  placed  in  a 
triangle  between  the  eyes ;  the  anterior  ocellus  being  often  small,  and 
the  two  lateral  ones  placed  on  peduncles  (j^.  61.  le.  head  of  Baetis): 
the  antennie  are  small,  and  3-jointed  ;  the  two  basal  joints  thick ;  the 
third  forming  a  long  slender  seta :  the  clypeus  in  some  species 
(Baetis,^.  61.16.)  is  large,  fleshy,  and  shutting  over  the  mouth  with 


Ta;lar-i  Philos.  M^.  1834.  —  Ditto,  BriL  Ent. 

Libr.  Banks,  aub  Epbemen. 
Savig^S  (Egypt),  FaiTici<a,%e. 


'  The  milei  of  Ephemera  bioculata  L.,  in  addition  to  tfae  Ordiiuny  eyes,  hive  the 
hcadfuniiihedvitb  tiro  short,  thick,  erect  pUlan,  on  the  top  of  which  (mother  pair  of 
largQ  eye*  are  fixed.  Mr.  Cnrtis  doubts  whether  thin  insect  hai  four  win^  i  and 
the  figure  given  by  Dc  Geer,  vol.  ii.  l«b.  18.  f.  9.,  represents  an  insect  with  only  two 
viiigs,  although  it  has  its  head  represented  with  pillared  eyea.  GeoSroy's  figure, 
*oL  ii.  tab.  13.  C  4.,  has  four  wings,  two  anal  setc,  and  two  very  large  eyes.  The 
imeeta  which  appear  tome  to  accord  wltli  the  Linnsan  description,  haie  four  i 
but  the  posterior  pair  are  very  minute,  with  only  two  longitudinal  Derres.  The 
Bcrva  of  the  anterior  wings  are  exceedingly  delicate ;  and  between  each  pair  of  the 
longitudinal  nerves,  at  the  tip  of  the  wing,  there  are  two  very  sliort  nerves  unc 

■lion  of  this  ^»cies  into  a  separate  genus,  wliich  may  be  named  Brachyphlebia. 
It  i>  perhaps  equivalent  lo  Stephens's  section  js  of  Baetis.  Tbc  linnsan  speeimeni 
are  destroyed. 
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a  thickened  rib  half  way  down  the  centre,  and  slit  through  the  frontal 
half.     As  the  life  of  these  insects  ordinarily  extends  but  for  a  few 
hours,  the  parts  of  the  mouth  are  almost  obsolete,  being  minute^  fleshy, 
and  filled  with  fluid,  so  that  their  structure  is  not  easily  discernible. 
Latreille  describes  them  doubtingly,  as  consisting  of  four  short  multi- 
articulate  palpi,  more  slender  at  the  tip.     Mr.  Curtis  having  examined 
living  specimens,  says  that  the  parts  of  the  mouth  seem  to  consist  of 
two  large  triarticulate?  palpi,  with  two  compressed  elongated  sublinear 
lobes  between  them  (maxillae,  Jiff,  61.  2.),  and  a  dilated  labrum  with 
two  large  divaricating  fin-like  lobes  (palpi  ?  Jig.  61.  3.).     Reaumur's 
figure  of  the  under  side  of  the  head  (tom.  vi.  pi.  43.  f.  11.),  represents 
a  space  ^*  od  devroit  ^tre  la  bouche  et  d'oQ  on  ne  fait  sortir  qu'une 
vessie,  au  dessous  on  voit  quatre  languettes  charnues,  dirig6es  vers  la 
partie  post6rieure ; "  and  Savigny  has  represented  the  parts  of  the 
mouth  of  a  Baetis,  in  the  great  work  on  Egypt ;  but  it  is  impossible 
satisfiictorily  to  make  out  their  analogies.     The  thorax  is  oval  and 
convex  ;    the  prothorax  small,   narrowed   in  front,  the  mesothorax 
large ;  the  abdomen  is  elongate,  narrow,  of  nine  segments  in  both 
sexes,  the  terminal  segments  being  longest,  and  gradually  narrowed ; 
it  is  furnished  at   the    apex,   in   both  sexes,  with    two    or  three 
long,   slender,  mult  {articulated   filaments  *  (  ^g,  61.  4.  S  •)>  and  in 
the  males  with  four,  two  short  setaceous  articulated  appendages,  and 
two  shorter  straight  ones,  which  are  sometimes  not  exserted  f  ;  the 
wings  are  of  unequal  size,  the  anterior  being  much  larger  than  the 
posterior,  and  elongate-trigonate,  considerably  reticulated;  at  rest  they 
are  generally  carried  erect ;  the  posterior  pair  are  wanting  in  some 
species  (Cloeon,  Ephemera  diptera  Linn.),    The  legs  are  slender  and 
simple ;  the  anterior  pair,  in  the  males  being  porrected,  and  greatly 
elongated,  with  the  tibise  and  tarsi  appearing  soldered  together ;  the 
basaltarsal  joint  being  very  minute ;  the  tarsi  are  5-jointed^  simple,  and 
terminated  in  the  fore  legs  of  the  males  by  two  oval  pulvilli ;  in  the 
four  posterior  legs  the  tarsi  are  short,  S-jointed ;  the  basal  joint  (in 
the  males  of  E.  vulgata),  being  shortest,  and  soldered  to  the  tibia  (so 

*  Latreille  (Hist.  Nat.  Ins.  vol.  ziiL  p.  80.)  states  that  the  males  differ  from  the 
females  in  having  the  middle  anal  filament  very  short,  whereas  it  is  as  long  as  the 
others  in  the  females.  This  is  the  case  in  a  species  observed  by  Reaumur ;  but  in  the 
true  Ephemerae,  the  middle  seta  is  nearly,  but  not  quite,  as  long  as  the  lateral  ones 

f  In  Eph.  vulgata  ^ ,  they  have  been  overlooked  by  Curtis,  but  the  extremities 
are  distinctly  exserted  in  my  specimens.  I  have  seen  no  species  with  three  of  these 
short  appendages  as  described  by  Latreille,  Gen,  Or,  vol.  iii.  p.  184. 
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as  to  make  the  tarsi  appear  4>-jolnted,  as,  indeed,  they  have  been  de- 
scribed by  some  authors),  and  terminated  by  a  large  oval  pul villus, 
and  a  single  broad  notched  claw. 

Dr.  Leach  formed  these  insects,  in  his  MSS.  (quoted  by  Stephens, 
Si/st  Cat.  p.  305.),  into  a  separate  order,  named  Anisoptera,  from  the 
unequal  size  of  the  wings. 

Cuvier,  followed  by  Dum6ril,  united  them  together  with  the  Phry- 
ganese,  into  a  distinct  section  of  the  order,  termed  Agnathes,  from  the 
nidimental  structure  of  the  mouth,  destitute  of  jaws ;  whilst  Brull6 
united  them  with  Libellula  and  Termes  into  a  separate  order,  which 
he  named  Dictyoptera. 

These  insects  have  obtained  their  name  Ephemera,  from  the  Greek 
Et^fi/iepocy  diurnal,  in  allusion  to  the  extremely  short  space  of  time* 
which  they  occupy  as  perfect  insects.  Their  elegant  flight  in  swarms 
(composed,^  as  in  the  gnats,  almost  entirely  of  male  insects)  in  fine 
afVemoons,  over  or  near  water,  alternately  rising  and  falling,  must  have 
attracted  the  attention  of  the  most  incurious :  in  this  operation  the  up- 
ward flight  is  produced  by  the  repeated  action  of  the  wings ;  but  in 
descending,  the  wings  are  widely  extended,  as  well  as  the  tails.  A 
few  hours  previously,  they  had  been  the  inhabitants  of  the  water,  from 
which,  in  the  pupa  state,  they  had  crawled  to  the  surface,  where  they 
cast  off  their  pupa  skin,  appearing  at  first  sight  to  be  fully  developed, 
with  the  wings  extended  to  their  full  size  (which  state  is  termed  by 
Mr.  Curtis  the  pseudimago) ;  they  then  make  their  way,  flying  with 
difficulty,  to  the  shore,  where  they  affix  themselves  to  the  trunks  of 
trees,  stems  of  rushes,  walls,  or  even  upon  persons  standing  upon  the 
bank,  when  they  again  cast  ofi^  a  very  delicate  pellicle,  in  which 
they  had  been  entirely  encased,  and  which  remains,  unchanged  in 
form,  attached  to  the  objects  on  which  they  had  stationed  themselves : 
the  skin,  however,  in  which  the  wings  had  been  enclosed,  shrivels  and 
curls  up  into  a  mass,  hanging  down  at  the  sides  of  the  thorax  ;  after 
this  process,  the  wings,  disengaged  from  the  outer  covering,  assume  a 
brighter  appearance,  and  the  tails  grow  to  twice  their  previous  length. 

*  De  Geer  kept  Ephemera  vespertina  alive  for  eight  days ;  and  Mr.  Stephens 
mentions  haying  kept  specimens  of  Cloeon  dipterum  alive  above  three  weeks.  Had 
these  individiuds,  however,  been  at  large,  and  capable  of  pursuing  their  natural  habits, 
I  doubt  not  that  their  existence  would  have  been  as  short  as  that  of  their  companions. 
Dr.  Franklin^  beautiful  address,  supposed  to  have  been  delivered  by  an  **  ancient 
Ephemera,'*  which  had  lived  four  hundred  and  twenty  minutes,  is  one  of  the  most 
profinind  lessons  to  humanity  ever  published. 
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In  some  specimens  which  I  have  reared,  I  have  invariably  found  that 
the  casting  off  of  this  pellicle  takes  place  during  the  night.  In  some 
species,  the  operation  of  shedding  this  pellicle  takes  place  immediately 
after  flight,  and  is  so  quickly  performed,  that  the  whole  operation 
does  not  exceed  three  minutes ;  immediately  after  which  the  insect 
again  takes  wing.'  (Davis,  in  SnL  Mag,  vol.  ii.  p.  322.)  I  have  observed 
in  one  instance,  at  least,  that  the  insect  remained  in  the  pseudimago 
state  upwards  of  twenty-four  hours.  In  consequence  of  this  pecu- 
liarity, these  insects  have  been  described  as  undergoing  a  quadruple 
metamorphosis.*  After  coupling  has  taken  place,  the  females  deposit 
their  eggs  in  a  mass,  and  which  they  drop  into  the  water.  This  being 
the  only  operation  which  the  perfect  insects  are  able  to  perform,  they 
die  as  soon  as  it  is  accomplished. 

Notwithstanding  the  dangers  to  which  the  eggs,  larvae,  and  pupae 
are  constantly  exposed,  from  the  attacks  of  fishes  and  predaceous 
aquatic  insects,  the  number  of  specimens  which  arrive  at  the  per- 

*  Swammerdam  asserts  of  the  species  which  he  observed,  that  the  males  only  un- 
dergo this  second  moulting.  I  can  affirm  that  in  £.  vulgata  both  sexes  are  subject  to  it. 

This  power  of  flight  by  the  insect,  previous  to  attaining  its  final  form,  is  perfectly 
anomalous;  and  if  we  were  to  adopt  the  opinion  expressed  by  Mr.  Newman  {Eid, 
Mag,  vol.  iii.  p.  19.),  that  the  pseudimago  state  of  the  May  fly  is  analogous  to  the 
pupa  of  the  bee,  or  the  chrysalis  of  the  butterfly,  it  would  necessarily  follow  that  the 
state  in  which  rudimental  wing-covers  are  developed,  preceding  the  pseudimago  state 
of  the  former,  is  analogous  to  the  last  stage  of  the  larva  of  the  latter  insects.  But 
Mr.  Newman  has  shown  that  he  is  aware  of  the  fact,  not  only  that  the  dragon  fly, 
on  becoming  a  perfect  insect,  quits  a  double  skin,  the  interior  of  which  is  analogous 
to  the  external  pellicle  of  the  pseudimago,  but  also  that  butterflies,  moths,  and 
gnats,  "  which  do  not  retain  the  skin  of  the  previous  state,  on  entering  the  quiescent 
state,  retun  two  distinct  coverings ;  "  the  interior  being  a  soft  pellicle,  which  must 
have  been  observed  by  all  who  have  paid  any  attention  to  the  rearing  of  Lepidoptera. 
But  Mr.  Newman  further  contends  that  the  pupa  of  a  bee  or  beetle  is  enveloped  in 
only  a  single  skin;  whilst  the  flesh  fly,  &c.  (or  the  insects  which  undergo  the  true 
ooarctate  metamorphosis,  that  is,  "  on  assuming  the  quiescent  state  they  retain  the 
last  cuticle  of  the  previous  state,**)  cast  oflf  two  skins  on  becoming  perfect  insects.  Now, 
both  those  assufhptions  are  contrary  to  fact  as  well  as  to  analogy,  since  it  is  certain 
that  the  beetles,  after  quitting  the  pupa  skin,  are  at  first  enveloped  in  a  thin  pellicle,  like 
the  May-fly,  and  which  I  doubt  not  is  general,  and  to  be  found  in  the  bee,  as  well  as 
the  beetle,  if  sufficient  careful  researches  were  made  for  it ;  whilst,  at  the  same  time^  we 
are  warranted  in  considering  that  the  real  pupa  of  the  flesh  fly  is  likewise  inclosed  in  a 
similar  membrane,  so  that  the  latter  insect,  on  arriving  at  the  perfect  state,  casts  three, 
and  not  two,  skins ;  namely,  the  hardened  ultimate  larva  skin,  the  real  pupa  skin,  and 
the  pellicle  analogous  to  the  pseudimago  skin  of  the  May  fly,  which,  from  its 
firmer  consistence  is  retained  longer  by  the  last-mentioned  insect.  If  this  be  a  cor- 
rect view  of  the  real  nature  of  the  pseudimago  state,  there  will  be  no  grounds  for 
r^ecting  the  Linnxean  definitions  of  metamorphosis. 
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feet  State  is  sometimes  so  immense,  that  the  swarms  of  one  species 
with  white  wings  (£.  albipennis)  has  been  compared  to  a  fall  of  snow; 
whilst,  in  some  parts  of  Europe  where  they  abound,  it  is  the  custom 
to  collect  their  dead  bodies  into  heaps,  and  use  them  for  manure. 
The  fishes  at  such  time  eagerly  wait  for  them ;  and  so  great  are  the 
numbers  which  fall  into  the  water,  that  the  fishermen  call  them 
manna.*  They  are  well  known  to  the  angler  as  excellent  baits  for 
trout,  f  They  are  also  a  favourite  food  of  the  smaller  dragon  flies. 
If,  however,  the  life  of  these  insects  in  their  perfect  state  is  so  short, 
it  is  of  much  greater  duration  in  the  preparatory  states,  extending 
at  least,  in  some  species,  to  two  or  three  years.  During  this  pe- 
riod, they  are  inhabitants  of  the  water,  in  which  they  ordinarily  hide 
themselves,  during  the  day,  in  the  earth,  mider  stones,  or  in  horizontal 
burrows,  divided  internally  into  two  canals,  each  having  a  separate 
opening  externally,  and  uniting  internally  at  the  extremity,  so  that 
the  insect  can  crawl  in  at  one  hole  and  out  of  the  other,  without 
being  obliged  to  make  the  awkward  turn  it  would  have  to  do,  if 
in  a  straight  hole :  these  burrows  are  formed  in  the  earth  of  the 
sides  of  the  stream,  or  standing  water^  and  which  circulates  freely  in 
them.  It  is  affirmed  by  some  authors,  that  the  larva  feeds  upon 
the  mud  at  the  sides  of  its  retreat  (i?wt  of  Insets,  p.  106.).  Swammer- 
dam,  who  dissected  these  larvae,  always  found  mud  within  the  stomach 
and  the  great  and  small  intestines.  It  is  most  probable,  therefore, 
that  when  the  larva  has  assimilated  the  decaying  vegetable  matter 
therein  contuned,  the  earthy  particles  are  discharged.  The  larvse  bear 
a  considerable  resemblance  to  the  imago  in  their  general  form,  but 
are  easily  distinguished  by  their  long  multiarticulate  antennee ;  the 
want  of  ocelli ;  the  presence,  in  some  species,  of  two  corneous  ap- 
pendages in  front  of  the  head,  considered  as  mandibles,  and  more 

*  I  must  refer  to  Kirby  and  Spencers  Introduction  for  various  particulars  relative 
to  the  almost  incredible  appearance  of  the  swarms  of  these  insects  upon  certain 


f  Out  of  forty-four  species  of  insects  given  by  Mr.  Ronald  in  his  Fly  Fi$her*t  Ento- 
wudpffjf,  eighteen  belong  to  the  present  &mily.  Amongst  the  smaller  species,  the  pseud- 
imago  and  imago  are  known  under  different  names.  The  various  kinds  of  duns  are  all  in 
the  paeudimago  state,  the  name  evidently  applying  to  their  duller  colour.  The  green 
drake  is  the  pseudimago,  and  the  grey  drake  the  imago  of  £.  vulgata  9 .  See  further 
Sir  H.  Davy*s  Sahumia,  and  the  late  editions  of  Isaae  Walton,  The  females,  filled 
with  ^gs,  are  most  eagerly  seised  by  the  fish ;  the  males,  inflated  with  air,  offer  them 
but  little  nourishment,  and  are  called  bastard  May  flies  by  the  Oxfordshire  flsh- 
ennen.     It  is  rarely  that  the  females  are  found  in  the  swarms  hovering  on  the 
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particularly  by  the  possession  of  a  row  of  thin  plates  on  each  side 
of  the  abdomen,  ordinarily  united  in  pairs  by  their  bases,  and  which 
are  a  species  of  external  false  branchite  or  gills,  in  which  the  tra- 
cheae are  extended,  and  ramify  ;  thus  serving  as  organs  of  respiration, 
as  well  as  assisting  in  locomotion  by  their  constant  undulatory  mo- 
tion :  the  "abdomen  in  the  larva  is  terminated  by  three  setae,  which 
is  the  case,  not  only  in  those  species  which  have  three  filaments 
in-  the  imago,  but  also  in  those  with  only  two  tails.  I  have  observed 
that  these  setae  acquire  a  greater  length  at  each  moulting. 

Those  species  which  reside  in  burrows  seldom  quit  their  retreats ; 
whilst  the  smaller  species,  which  live  at  large  in  the  water,  are  much 
more  active,  and  have  the  body  of  a  firmer  consistence  than  the 
others.  The  pupa  differs  only  from  the  larva  in  having  the  rudi- 
mental  wing- covers  more  conspicuous  at  the  sides  of  the  meso-  and 
meta-thorax. 

The  investigation  of  the  preparatory  stages  of  the  different  species 
of  these  insects,  will  be   sufficient  to  prove  tlie  necessity  of  their 
separation  into  even  more  genera  than  have  hitlierto  been  proposed 
for  them.      The  pupae  of   several    species  are   represented  by  De 
Geer  and  some  other  authors :  the  larvae,  however,  are  not  figured, 
but  we  may  consider  them  as  similar  in  character  to  the  pupae,  from 
which  they  differ  only  in  the  absence  of  rudimental  wing-covers.     In 
the  species  to  which  the  generic  name  has  been  restricted  by  recent 
authors  (£.  vulgata,  &c.),  the  pupa  (my  fig.  61.  5.,  and  De  Geer, 
tom.  xxi.  tab.  16.),  is  distinguished  by  a  transverse-quadrate  prothorax 
as  broad  as  the  head,  a  very  gibbous  meso-thorax,  a  head  of  rather 
small  size,  with  two  short  horns  in  front,  and  two  long,  acute,  slightly 
recurved  mandibles,  originating  at  the  sides  of  the  mouth,  and  being 
as  long  as  the  head  {fi^*  61.6.  head  sideways).    Considering  the  rudi- 
mental nature  of  the  mouth  of  the  imago,  it  is  surprising  that  no 
one  has  hitlierto  described  the  real  structure  of  the  mouth,  in  the 
preparatory  states.     Reaumur  has  attempted  it,  but  his  figures  are 
so  rude  and  insufficient,  that  no  idea  can  be  gleaned  as   to  their 
true  structure ;  Swammerdam,  also,  passes  them  over  undescribed. 
In  the  pupa  of  E.  vulgata,  the  upper  lip  is  of  moderate  size,  with 
the  anterior  angles  rounded  off*,  and  ciliated  ;  it  is  flat,  and   quite 
membranous  (^-61.7.);  the  mandibles  (^^.61.8.)  are  horny,  armed 
with  several  teeth  within,  near  the  base  {Jig.  61.  9.),  which  is  dilated 
into  a  flattened  molary  plate  ;  whilst  the  upper  angle  of  the  mandible 
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is  produced  into  the  long  curved  horn  above  described.  The  max- 
ills  (^.61. 10.)  are  small,  membranous,  curved,  pointed  at  the  tip, 
and  internally  setose  ;  the  maxillary  palpi  do  not  extend  beyond  the 
front  of  the  head;  they  are  4>-jointed,  the  basal  joint  being  very 
short;  the  lower  lip  (^.  6l.il.)  is  very  large  and  membranous,  co- 
vering the  underside  of  the  mouth;  it  is  quadrilobed  (^^.61. 12.), 
and  furnished  within  with  a  broad  tongue  {fig.  61. 13.),  of  which 
the  anterior  angles  are  produced  and  pilose  ;  the  labial  palpi  are 
broad  and  3-jointed;  the  antennae  are  about  twice  the  length  of  the 
head,  multiarticulate,  and  ciliated  ;  the  eyes  are  large  and  rounded ; 
the  legs  are  short,  broad,  and  very  much  compressed ;  the  tarsi 
2-jointed,  with  a  terminal  hook  (Jig.  61.14.) ;  the  abdomen  is  9-jointed, 
the  terminal  segments  being  the  longest:  of  these  segments,  the 
six  basal  ones  are  furnished  on  each  side  with  a  pair  of  elongated 
rather  narrow  gills,  the  edges  of  which  are  furnished  with  long,  nar- 
row  filaments  {fig  61.16.),'  through  each  of  which  an  air-tube  ex- 
tends to  the  tip ;  the  air-tubes  from  each  contiguous  pair  of  filaments 
uniting  near  the  base,  and  then  running  to  the  large  tube  which  tra- 
verses the  centre  of  each  gill.  Each  of  these  pairs  of  gills  are  united 
together  at  the  base,  so  that  in  the  whole  the  insect  has  twenty-four 
%i)\^.  The  insect,  of  which  the  history  is  figured  by  Schaffer  {Abhandl. 
vol.  ill.  pi.  1.),  appears  to  be  an  Ephemera,  with  four  wings,  and  three 
tails,  the  larva  of  which  forms  burrows  in  the  earth  ;  but  it  is  impos- 
sible, from  his  figures,  to  ascertain  either  the  species  or  the  real  cha- 
racters of  the  preparatory  states. 

In  a  small  species  figured    by  De  Geer  {M4m,  tom.  ii.  tab.  17. 
£  11 — 16),   having  four  wings  and  three  tails,  the  eyes  of  the  male 
being  very  large  and  much  elevated,  and  which  is  regarded  as  the 
E.  vespertina  (which  Mr.  Stephens  introduces  into  his  second  section 
of  the  genus  Ephemera),  the  head  of  the  pupa  is  unarmed ;  the  an- 
tennae longer ;  the  le^s  and  anal  setae  longer  and  more  slender ;  the 
seven  basal  abdominal  segments  are  furnished  on  each  side  with  a  pair 
of  oval,  flat,  membranous  gills,  each  terminating  in  a  long  point,  and 
not  provided  with  long  marginal  filaments  {fig*  61. 19.)«    The  insect 
figured  by  Rosel  {Ins.  JBeltuL  tom.ii.  tab.  12.  f.  1,  2.)  is  evidently  iden- 
tical, in  the  structure  of  the  pupa  and  imago,  with  these  figures  of  De 
Geer.     This  and  the  allied  species  may,  perhaps,  from  the  consider- 
ation of  the  variation  of  their  preparatory  states,  be  advantageously 
separated  as  a  distinct  genus,  to  which  the  name  of  Leptophlebia  may 
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be  applied,  In  allusion  to  the  delicacy  of  the  veins  of  the  wings,  which 
are  moreover  destitute  of  the  numerous  transverse  veins  near  the  pos- 
terior base  of  the  fore  wing,  so  conspicuous  in  £.  vulgata. 

The  pupa  of  another  species,  belonging  to  the  genus  Baetis,  is 
figured  by  De  Geer  (vol.  ii.  1. 18.  f.  1 — 4?.),  and  is  remarkable  for  the 
broad  flat  head,  with  short  antennae,  and  large  eyes ;  the  prothorax  is 
very  broad  and  flat;  the  legs  short,  with  the  femora  greatly  dilated 
and  compressed ;  and  the  seven  basal  abdominal  segments  furnished 
on  each  side  with  a  broadly  oval  gill,  terminating  in  a  point ;  the  six 
basal  ones  on  each  side  being  further  furnished  with  numerous  long 
floating  fliaments,  representing  the  other  gill  (^fig.  61. 18.)  ;  the  taib 
are  very  long,  and  not  fringed.  My  specimens  (^.61. 17.)  have  the 
head  and  prothorax  considerably  broader  than  they  are  figured  by  De 
Geer,  but  in  all  other  respects  they  correspond  :  in  one  of  these  which 
I  dissected,  I  found  the  labium  very  large,  completely  covering  the 
other  parts  of  the  mouth ;  the  mandibles  being  small,  but  furnished 
at  the  base  with  a  molary  plate,  as  in  the  pupa  of  E.  vulgata. 

Messrs.  Goring  and  Pritchard  (iVijrf.  i?w<.  Obf,  far  Microscope,  1829, 
pi.  1.)  have  figured  the  pupa  of  a  species  which  they  named  E.  mar- 
ginata ;  but  their  figure  of  the  imago  represents  it  as  2-winged  and 
2-tailed,  thus  belonging  to  the  genus  Cloeon.  The  head  of  the  pupa 
ifg.Ql.^.)  is  small,  scarcely  more  than  half  the  breadth  of  themeso- 
thorax;  the  antennae  as  long  as  the  body,  about  24-jointed;  the  ter- 
minal joints  being  gradually  elongated ;  the  legs  long  and  slender,  with 
2-jointed  tarsi ;  the  fi\Q  basal  abdominal  segments  furnished  on  each 
side  with  a  pair  of  flattened  membranous  gills,  each  being  very  short 
(especially  the  basal  one  in  each  pair),  the  posterior  one  in  each  pair 
being  of  an  elongated  oval  transverse  form  :  the  sixth  abdominal  seg- 
ment has  on  each  side  a  single  larger  gill ;  the  three  apical  setae  are 
long,  multiarticulate,  and  finely  setose ;  the  central  setse  (as  the  pe- 
riod for  assuming  the  perfect  state  approaches)  becomes  more  trans- 
parent ;  whereas  the  two  exterior  ones  exhibit  the  two  tails  of 
the  perfect  insect  inclosed  in  them.  This  pupa  feeds  on  minute 
aquatic  larvae,  as  well  as  on  vegetables ;  the  rapidity  of  its  motions  is 
astonishing,  employing  the  six  double  paddle-like  gills  as  oars,  and  for 
the  purpose  of  balancing  itself,  and  the  posterior  pair  as  paddles ; 
it  likewise  possesses  the  power  of  leaping  or  springing  in  the  water  to 
a  considerable  distance.  I  have  observed  these  pupae  to  possess  the 
power  of  darting  both  forwards  and  backwards  with  equal  rapidity. 
This  insect  in  its  earlier  larva  state  (in  which  the  thoracic  and  basal 


NEUROPTERA.  —  £PHEMERID.£«  S3 

abdominal  segments  are  'of  equal  size)  has  formed  the  subject  of  a 
valuable  paper  upon  the  circulation  of  the  blood,  by  Mr.  Bowerbank; 
(Ent  Mag.  vol.  i.  p.  239. ) 

The  larvae  and  pupae  figured  by  Rosel  (/tw.  JBelust  torn.  ii.  tab.  12. 
f.  3, 4.)  seem,  at  least  so  far  as  they  can  be  determined  from  the 
figures,  to  be  similarly  constructed  to  the  pupa  figured  by  Goring  and 
Pritchard ;  the  head  being  of  moderate  size,  and  the  anal  filaments 
deeply  fringed ;  but  the  imago  (fig.  6.)  is  represented  as  possessing 
four  wings  and  two  tails  :  so  that  either  the  genus  Baetis,  as  even  now 
restricted,  must  comprise  ^several  distinct  types>  or  Rosel  must  have 
erred  in  giving  four  wings  to  his  imago. 

The  species  which  afforded  Swammerdam  ipaterials  for  his  admi- 
rable history  of  the  Ephemera,  abounds  to  ap.  astonishing  extent  in 
the  rivers  of  Holland  and  Germany,  and  makes  its  appearance  regu- 
larly, in  swarms,  at  the  mouths  of  the  Rhine,  Meuse,Wael,  Leek,  and 
Ysel,  during  three  succeeding  days,  about  the  feast  of  Olophius  and 
St.  John.  It  is  considerably  larger  thaok  E.  vulgata,  with  four  wings 
and  two  long  hairy  tails  ;  and  has  been  named  E.  Swammerdiana  by 
Latreille,  in  honour  of  its  historian.  It  clearly  belongs,  however,  to  a 
distinct  genus ;  its  larva  burrowing  in  the  ground,  with  short  broad 
legs,  and  its  head  comuted  (see  tab.  xiv.) :  the  first  abdominal  seg- 
ment is  not  furnished  with  gills,  but  each  of  the  six  succeeding  seg- 
ments has  a  pair  on  each  side ;  the  posterior  in  each  pair  being  very 
small,  and  termed  by  Swammerdam  rowing  fins.  The  male  pupa 
diiTers  from  the  female  in  the  larger  size  of  the  head,  and  especially 
of  the  eyes. 

Reaumur  (^M^moireSy  tom.  vi.  M6m.  xii.  tab.  42 — 44.)  has  given 
numerous  details  of  a  large  species,  which  in  several  material  respects 
differs  from  any  of  the  foregoing ;  it  has  four  wings,  and  three  tails, 
which  in  the  female  are  of  equal  length,  but  in  the  male  the  central 
one  is  not  half  the  length  of  the  abdomen  :  the  abdomen  of  the  male 
is  armed  at  its  extremity  beneath  with  a  pair  of  straight  appendages 
of  considerable  length,  in  addition  to  the  pair  of  articulated  forceps  ; 
the  roeso'  and  me ta- thoracic  spiracles  are  of  large  size  ;  the  female 
deposits  her  eggs  in  two  long  oval  masses.  The  larva  burrows  in 
ground  at  the  sides  of  the  rivers,  and  has  short  broad  legs,  the  man- 
dibles are  greatly  elongated,  curved,  and  armed  along  the  under  surface 
with  two  rows  of  small  points,  and  an  apparently  articulated  hook  at 
the  tip ;  and  the  gills  are  of  an  elongated  kidney  shape,  narrowed 
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towards  the  extremity  with  broad  short  cilise,  and  a  large  air-tube 
running  down  the  centre  of  each  ;  the  two  plates  on  each  side  of  the 
segment  are  of  nearly  equal  size.  Reaumur  has  also  represented 
(pi.  45.)  another  pupa,  with  simple  head  an^  long  legs,  and  in  which 
the  gills  form  a  large  and  broad  plate,  which  is  ordinarily  folded  so  as 
to  appear  like  two  narrow  plates.  He  has  not  described  the  imago  of 
this  species.  In  the  following  plate,  he  has  figured  two  other  kinds  of 
pupae,  in  one  of  which  (whose  imago  is  not  given)  the  mandibles  are 
very  broad,  porrected,  and  dentated,  and  the  gills  formed  as  In  the 
pupa  of  £.  vulgata.  The  other  species  appears  to  be  a  Cloeon  like 
Goring  and  Pritchard's  figure>  but  the  gills  of  the  pupa  are  represented 
like  those  of  £.  vulgata. 


The  family  Libellulid^  *,  comprises  an  'extensive  and  beautiful 
group  of  large-sized  insects,  well  known  under  the  common  names  of 

*  BiBLiOQR.   Refbr.  to  thk  Libellduda. 

JBartram,     On  the  Dragon  Fly  of  Pensylvania,  in  Phil.  Trans,  vol.  zlvL  1*750. 
MuUer,     Enum.  ao  Descr.  Libell.  Agrl  Friedrichsd.     Not.  Act.  Nat  Cur.  torn.  iii. 

1767. 
Vamder  Linden,   Agriones  Bononienses  Descr.  '4to.  Bononi«»  1820.  —  Ditto,  ^shnce 

Bonon.  Descr.  4to.  Bon.  1820.  —  Ditto,  Monogr.    Libell.  £urop«  Specim.  8vo. 

Bruz.  1825.  —  Ditto,  Notice  sur  une  Empreinte  d'Insecte. 
Hatuemanni  in  Wiedemann,  Zool.  Mag.  2  band.  (Europ.  Agriones.) 
Fan  der  Hoeven,  in  Ann.  Sc.  Nat.  1825.  (Neuration  of  Wings). 
GuArin.     Mag.  Zool.  No.  15.  (Agrion  fulgipennis). 
JBrulU,  in  Ann.  Soc.  Ent.  France,  1833.  (Mouth  of  Libell.).  —  Ditto,  in  Ezped. 

Scient.  de  Morea. 
Newman,  in  Entomological  Magazine,  vol.  it.  and  v. 
Rathke,     De  Libellularum  Partibus  Genitalibus.  4to.    Regimont  1832. 
Fon*c6Unnbe,\ti  Ann.  Soc.  Ent.  de  France,  1837,  1838. 
Charpentier.     Hors  Entomolc^icae.f 
Leach,     Zoological  Miscellany  (Petalura). 
Latreille.     Hist  Gen.  Crust,  et  Ins.  vol.  ziii. 

Kirhy,  in  Linn.  Trans,  vol.  xiv.  (Agrion  Brightwellii.)  '      "! 

jETarrts.     Ezposition  of  English  Insects. 
Evernnann,     Libell.  Wolga,  Bull.  Moscow,  p.  239. 
De  Sely$  Longchampi.     Catal.  des  Lepidopt,  and  Tableau  des  Libellul.  de  la  Bel- 

gique.  Liege,  1837. 
Drury,  Savigny  (Egypt),    Olivier  (Enc.  M^th.),  Fdbriciut,  Perty, 


f  M.  Charpentier  has  shown  me  a  thick  folio  volume  of  drawings  of  the  different 
species  of  this  family,  of  which  he  is  prc|)aring  a  monograph. 
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hone  stingers  and  dragon  fliea,  the  first  of  which  is  founded  upon  a 
Tulgar  error  ;  the  second  is  more  fancifully  correct,  u  the  insects,  both 
ID  their  appearance  and  voracious  habits,  are  certainly  more  entitled 
to  the  name  of  dragons  than  that  of  "  demoiselles,"  as  they  are  called 
by  the  French.  The  body  is  very  much  elongated,  narroir,  and  nearly 
linear  ;  the  bead  lai^,  semiglobose,  or  transverse-sub trigonate ;  the 
thorax  thick  and  deep ;  and  the  abdomen  long,  with  inarticulate  apical 
appendages  (^.62.  i.Libellula  Scotica)  i  the  antennae  are  short,  and 
very  slender,  with  from  five  to  eight  jcunts,  of  which  the  two  basal 
ones  are  the  thickest ;  the  terminal  ones  being  subulate  (^Jig.  62>  7.) ; 
the  eye^  are  very  large,  uniting  on  the  top  of  the  head  (^Jig.  62.  9. 
head  of  L.  depressa ;  the  figures  62.  a.  to  I3.  represent  details  of  this 
species).  The  upper  facets  are  of  a  larger  size  than  the  lower ;  Mr. 
Ashton  has  communicated  a  memoir  upon  this  structure  of  the  eyes, 
in  these  and  some  other  insects,  to  the  Entomolo^cal  Society.  The 
ocelli  are  three,  the  two  lateral  ones  placed  at  the  sides,  and  the  an- 
terior one  in  front  of  a  vesicle  on  the  forehead.  The  mouih  is  well 
described  by  Latreille,  as  being  "  larvatum,"  or  masked  ;  the  lips  (es- 
pecially the  lower  one)  being  of  a  large  size,  and  the  palpi  not  elon- 
gated beyond  the  mouth  {Jig.62.  a.) ;  the  upper  lip  is  transverse,  with 
the  angles  rounded  off;  the  mandibles  (Jig,  62. 3.)  are  homy,  very  thick 
and  powerful,  and  muitidentate  ;  the  maxillee  (,y£p.  62.  4.)  are  more 
elongated,  dilated  in  the  centre,  armed  with  strong  terminal  teeth,  and 
destitute  of  an  external  lobe,  the  place  of  which  is  supplied  by  the  max- 
illary palpus,  which  is  short,  thick,  and  hirsute,  apparently  only  shortly 
articula(edatthebase,and  terminated  by  an  acuminate  point;  the  lower 
lip(_/fjr.62.S.)  is  singularly  constructed  (the  true  labium,  xv,  arising  in 
£shDa,froni  a  distinct  piece  (^.62.i4.  x,  which  is  obsolete  in  Libellula), 
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and  consisting  of  three  lobes,  of  which  the  centre  one  is  deeply  cleft  in 
Agrion  *  (^fig*  62. 15.),  but  entire  in  iEshna  and  Libellula  xx  ;  the  two 
lateral  lobes  are  flat  and  homy,  with  an  articulation  at  the  base,  and 
of  a  very  large  size  in  Libellula  (^fig>  62.  5.),  meeting  and  slightly 
crossing  each  other  in  front  of  the  middle  lobe ;  at  the  inner  anterior 
angle  of  these  lateral  lobes  is  a  small  horny  pointy  accompanied,  in 
^shna(^^.  62. 14.)  and  Agrion  (^fig,  62.15.),  by  a  short  inarticulated 
appendagcf  Within  the  moutli,  the  lingua  {Jig*  62. 6.),  or  the  palatum 
of  Latreille,  appears  distinctly  of  a  large  size,  leathery,  vesicular,  and 
villose.  The  prothorax  is  reduced  to  a  very  short  and  small  piece ; 
whilst  the  meso-  and  metathorax  (not  the  mesothorax  alone,  as  stated 
by  Latreille,  Gen*  CV.,  vol.  iii.  p.  180.),  are  large,  subcylindrical,  ver- 
tically compressed,  and  oblique ;  the  wings  are  large,  of  equal  size, 
and  exceedingly  closely  reticulated ;  the  anal  angle  of  the  posterior 
pair  being  oflen  acuminated  in  the  males.  Van  der  Hoeven  has  pub- 
lished a  short  note  relative  to  the  distinctions  existing  in  the  neuration 
of  the  wings  of  iBshna,  Libellula,  and  Lindenia,  consisting  of  a  small 
triangular  space  inclosed  by  strong  nerves  near  the  base  of  the  fore 
wings.  A  careful  comparative  examination  of  the  nerves  of  the  dif- 
ferent species  will  clearly  prove  its  existence,  not  only  in  the  fore 
wings,  but  also  in  the  posterior  wings,  of  all  the  Libellulides,  with  this 
difference,  that  in  the  posterior  wings,  a  supplemental  piece,  forming 
the  anal  angle,  is  added,  so  that  the  cells,  analogous  to  those  of  the  anal 
angle  of  the  fore  wings,  are  pushed  out  of  place.  When  at  rest,  they 
are  either  horizontally  extended  or  carried  erect  over  the  abdomen  ; 
the  legs  are  short,  slender,  and  armed  with  numerous  slender  spines ; 
the  tarsi  are  3-jointed,  the  basal  joint  being  the  smallest  (fig,  62.  8.) ; 
the  abdomen  is  long,  and  either  lanceolate-depressed,  or  subcylindrical, 
armed  at  its  extremity  with  folioles  or  hooked  appendages,  variable  in 
forn),  both  in  the  sexes  and  species.     In  the  males,  the  organs  of  ge- 

*  By  this  name  I  here  more  especially  mean  L.  virgo,  which  is  the  true  type  of 
Agrion  Fab. ;  although  Leach  injudiciously  formed  it  into  the  genus  Calepteryz, 
retaining  Agrion  for  other  insects. 

t  The  singular  construction  of  the  labium  renders  the  analogical  investigation  of 
its  parts  very  difficult :  we  may  regard  these  three  lobes  as  forming  a  trilobed  ligula, 
in  which  case,  however,  the  homy  point  at  the  internal  angle  of  the  lateral  pieces 
must  be  regarded  as  appendages,  and  not  as  palpi,  as  Latreille  regarded  them  ( (7en. 
Crust,  f  voL  iii.  p.  1 80.),  because  the  labial  palpi  never  arise  from  the  extremity  of  the 
lateral  lobes  of  the  llgula.  In  such  case,  perhaps  the  outer  part  of  the  maxilla  would 
rather  represent  the  galea,  the  palpi  being  obsolete.  On  the  other  hand,  we  may, 
with  M.  BruIU  (Ann,  Soc.  Ent.  fie  France,  tom.  ii.  p.  348.),  regard  the  outer  lobes 
as  enormously  dilated  labial  palpi. 
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neration  have  been  ordinarily  described  as  of  very  complicated  struc- 
ture, and  as  occupying  the  under  surface  of  the  base  of  the  abdomen. 
They  have  been  described  in  detail  by  De  Geer,  Reaumur,  and  espe- 
cially by  Rathke.  Burmeister,  however  (^Manual of  EntomoLt  p.  2 18.), 
asserts  that  these  organs  are  only  those  of  excitement,  and  that  the 
real  male  organs  are  placed  within  the  ninth  *  abdominal  segment,  in 
an  aperture  closed  by  two  valves  on  the  ventral  surface  of  this  seg- 
ment (Jiff.  62. 9.). 

These  insects  are  distributed  over  all  parts  of  the  globe ;  few,  how- 
ever, exceed  in  beauty  or  size  the  inhabitants  of  our  own  country  ;  a 
peculiarity  common  to  other  aquatic  tribes. 

The  elegant  appearance  of  these  insects  on  the  wing ;  their  varied 
colours,  in  some,  of  a  rich  blue  (<<the  beautiful  blue  damsel-flies  "  of 
Moore);  their  delicate  gauze-like  wings,  and  their  rapid  flight,  must 
have  attracted  the  attention  of  every  one.  During  the  hottest  days 
of  summer  they  are  to  be  observed  darting  backwards  and  forwards  in 
the  air,  especially  in  the  neighbourhood,  or  over  standing  water,  where 
they  find  an  ample  supply  of  food  in  the  myriads  of  insects  which  are 
there  generated.  The  admirable  adaptation  of  the  form  of  the  various 
parts  of  the  body,  namely,  the  powerful  structure  of  the  mouth,  large 
size  of  the  eyes  and  wings,  and  length  of  the  rudder-like  abdomen,  has 
been  happily  treated  by  Mr.  Newman  {Eni^Mag*,  vol.ii.  p. 67.).  There 
is  considerable  diversity  in  the  colours  of  the  sexes  of  some  of  these 
insects,  the  males  having  the  abdomen  of  a  lead  blue,  whilst  the  females 
are  rich  yellow-brown.  In  some  of  the  Agrionides,  the  males,  which 
fly  over  the  water  in  swarms,  are  of  a  rich  blue,  with  black  wings, 
whilst  the  females  are  fine  green,  with  colourless  wings.  (See  also 
Schelver  in  Weidemann's  Arch,  ZooLy  st.  2.)  The  partiality  of  these 
insects  for  various  colours  is  noticed  by  Mr.  Patterson  (EnL  Trans,y 
vol.  i.  p.  82.  app.). 

These  insects  live  in  the  perfect  state  a  considerable  period.  In 
the  summer  of  1833,  I  noticed,  during  several  weeks,  a  solitary 
specimen  of  Anax  formosa  hawking  over  a  small  pond  on  Wands- 
worth Common  ;  and,  from  the  rarity  of  the  species,  I  have  no  doubt 
that  it  was  the  same  insect.  Mr.  Ingall  has  mentioned  to  me  an  in- 
stance in  which  a  specimen,  destitute  of  a  head,  and  of  which  the 

*  It  is  in  the  eighth,  and  not  the  nintby  abdominal  s^ment  that  these  valves 
are  placed.  Barmeistcr's  mistake  has  evidently  originated  in  the  apparent  articu- 
lation of  the  basal  segments 
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abdomen  was  suspended  only  by  a  small  portion  of  membrane,  flew  to  a 
considerable  distance  afler  a  pin  bad  been  passed  through  the  thorax 
for  six  hours. 

The  pairing  of  these  insects  is  effected  in  a  singular  manner ;  the 
male  seizing  the  neck  of  the  female  by  means  of  the  hooks  at  the 
extremity  of  the  body,  and  thus  for  a  time  the  two  insects  fly  about  in 
a  line,  at  length,  however,  the  female  curves  the  body,  sothat  the 
under  side  of  its  extremity  is  brought  into  contact  with  the  organs 
placed  at  the  base  of  the  abdomen  of  the  male.  Burmeister,  however, 
asserts  that  these  proceedings  are  but  preliminary,  and  that  copulation 
takes  place  in  the  ordinary  manner  (and  see  Drury,  vol.  L  p.  1 14*. 
2d  edition). 

The  female,  afler  impregnation,  deposits  her  eggs  in  the  water,  into 
which  she  intrudes  the  extremity  of  the  abdomen  so  as  to  attach 
them  to  the  stalks  of  plants,  &c. ;  sometimes  even,  according  to  an  ac* 
count  with  which  I  have  been  favoured  by  Mr.  Patterson,  the  female 
Agriones  descend  to  a  considerable  depth  below  the  surface.  (See 
ErU,  Trans,y  vol.  i.  p.  82.  app.)  I  have  observed  these  females,  in  the 
act  of  oviposition,  beat  their  tails  upon  the  surface  of  the  water  with 
rapid  succession,  until  the  eggs  form  a  mass  like  a  bunch  of  grapes. 

In  their  preparatory  states,  these  insects  reside  in  the  water,  and 
have  to  a  certain  extent  a  resemblance  with  the  imago.  The  body  is 
more  or  less  elongated,  according  to  its  form  in  the  perfect  state  {Jiff' 
62. 10.  pupa  of  L.  depressa,  Jig.  62.  16.  pupa  of  Agrion  virgo) ;  the 
eyes  are  of  moderate  size;  the  ocelli  wanting;  the  antennae  filiform 
(not  setaceous,  as  in  the  imago),  and  7-jointed  (^.62. 13.—^^.  62. 18. 
antenna,  and  Jiff.  62.  19.  tarsus  of  pupa  of  Agrion  virgo) ;  the  parts  of 
the  mouth  are  not  dissimilar  to  those  of  the  perfect  insect  *,  with  the 
exception  of  the  lower  lip,  which  is  formed  into  a  remarkable  mask- 
like elongated  appendage,  which  completely  shuts  in  the  mouth,  to 
which,  when  unemployed,  it  is  closely  applied  (as  in^^.  62. 10.) ;  on 
extending  it,  however  (as  in  ^.  62.  ii.  and  Jiff.  62. 12.,  seen  from  be- 
neath), it  is  found  to  consist  of,  1st,  a  basal  piece  (or  cardo)  by  which  it 
is  united  to  the  under  side  of  the  head ;  2ndly,  an  elongated  piece  di- 
lated in  front,  and  concave  beneath,  so  as  to  close  upon  the  former ; 

*  In  the  pupa  of  L.  depressa  {Jig.  62.  lO.),  the  labrum  is  transverse,  with  the 
lateral  angles  rounded  off;  the  mandibles  triangular,  horny,  with  several  small  apical 
teeth ;  the  maxillee  are  slender,  with  five  acute  apical  teeth,  and  an  inarticulated 
palpus,  of  equal  length  with  the  maxillary  lobe ;  and  the  tongue  distinct,  as  in  the 
imago.  The  mandibles  and  roaxills  are  much  more  strongly  toothed  in  the  pupos 
of  the  JE'ihnse, 
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and  3dly,a  pairof  transversely  triangular  pieces,  toothed  along  the  inner 
margin,  and  articulated  at  the  outer  angles  of  the  preceding  piece,  so 
as  to  he  capable  of  being  widely  opened.  The  use  of  this  curious  in- 
strument, of  which  the  insect  has  the  power  of  opening  and  closing  the 
various  parts  with  the  greatest  facility,  is  to  seize  its  prey,  which 
consists  of  other  aquatic  insects,  and  even  of  small  fishes  {Mag.  Nat. 
Htstf  No.  28.),  which  are  immediately  brought  within  reach  of  the 
jaws.  The  parts  of  which  this  organ  is  composed  are  analogous  in 
their  general  structure  of  the  different  groups,  to  those  composing  the 
lower  lip  of  the  imago  ;  thus,  in  Agrion  virgo  {Jig»  62. 15.  labium  of 
imago, ,/fy.  62. 17.  labium  of  pupa),  the  central  piece  is  deeply  notched, 
and  the  lateral  pieces  are  terminated  by  four  acute  spines.*  (See  Brull^, 
in  Ann.  Soc,  EnL  de  Francey  tom.  ii.  p.  34>3.)  The  basal  part,  by 
which  this  organ  is  attached  to  the  head,  appears  to  represent  the 
mentum,  the  following  more  elongated  piece,  the  labium  (ligula),  and 
the  two  terminal  parts,  tlie  labial  palpi.  The  sides  of  the  meso-  and 
meta-thorax  are  soldered  together,  and  dilated  into  a  large  lateral  plate. 

The  mode  of  respiration  in  these  insects  during  their  preparatory 
states  is  singular.  The  abdomen  is  terminated,  in  the  larger  species, 
with  five  corneous  plate-like  appendages  of  unequal  size,  and  conical 
form,  three  being  much  larger  than  the  others,  which  the  insect  has 
the  power  of  separating  or  bringing  into  contact,  so  as  to  form  a  py- 
ramidal tail.  On  opening  these  pieces,  a  valve,  previously  closed  by 
three  membranous  plates,  is  opened,  and  a  quantity  of  water  passes 
into  the  body,  when  they  are  closed ;  shortly  afterwards,  however,  the 
water,  from  which  the  insect  has  extracted  the  oxygen  by  the  as- 
sistance of  various  internal  organs  communicating  with  the  tracheae,  is 
discharged  with  considerable  force  to  the  distance  of  two  or  three 
inches,  by  the  action  of  an  inclosed  organ,  which  Reaumur  calls  *<  le 
tampon."  This  discharge  has  the  effect  of  giving  a  progressive  motion 
to  the  body. 

In  the  ^shns  the  pupa  has  the  middle  plate  at  the  extremity  of  the 
body  truncated,  and  armed  with  two  minute  points.  A  memoir  by 
Suckow,  on  the  respiration  in  ^shna  grandis,  is  noticed  in  the  Bulletin 
ScL  NaL,  June,  1829. 

*  In  the  genus  Agrion  (L.  Puella),  the  mask  of  the  larva  has  a  single  projection 
on  the  upper  edge  of  the  mentum ;  in  Lestes  a  double  projection  exists ;  and  in  Ca- 
lepteryx  (L.  virgo)  it  has  a  triangular  excision  at  the  tip,  terminating  in  two  pointi. 
(  Siqifhen*$  Brit,  Ent.,  vol.  vi.  p.  78. ) 

D   4 


40  MODERN  CLASSIFICATION   OF   INSECTS. 

In  the  Agr  ion  ides  the  abdomen  of  the  larvae  and  pupaB  are  termi- 
nated by  three  narrow  elongated  plates  {fig*  62.  19.. 

The  preparatory  states  of  these  insects  last  for  ten  or  eleven  months ; 
during  which,  according  to  Latreille^  the  skin  is  cast  several  times  (but 
Drury  states  that  he  had  not  observed  this  shedding  of  the  skin). 
When  nearly  arrived  at  the  period  for  assuming  the  perfect  state,  the 
wing-cases  become  detached  from  each  other,  and  exhibit  traces  of 
the  mesh-like  appearance  of  the  inclosed  wings.  The  pupa  creeps  up 
the  stem  of  some  aquatic  plant  or  stone,  when  about  to  assume  the 
imago  state ;  af):er  a  few  hours  remaining  in  this  situation,  it  attaches 
itself  as  firmly  as  possible  to  the  spot  by  means  of  its  ungues,  the 
head  being  uppermost ;  the  skin  of  the  thorax  then  slits,  and  the  in- 
closed pupa  gradually  disengages  itself,  throwing  its  head  backwards  ; 
which  position  it  retains  for  a  considerable  period,  being  retained  in 
its  situation  by  the  terminal  rings  of  the  abdomen,  which  remain  still 
within  the  pupa  skin ;  it  then  gains  an  erect  position,  draws  out  the 
remainder  of  the  abdomen,  and  remains  stationary  for  an  hour  or  two, 
until  its  pendant  wings  have  assumed  their  full  size  and  consbtence. 

Rosel  has  given  figures  of  various  species  of  Libellulae,  iEshnae,  and 
Agriones,  in  their  different  states  {Ins,  Belust,,  vol.  iL ;  Ins,  Aq.y 
tab.  2 — 11.)  ;  De  Geer  also  (vol.  ii.)  ;  Reaumur  (Memoires,  vol.  vi.)  ; 
Lyonnet  {M4m,  Po8th,y  pi.  1 8.)  ;  Gu^rin  (Icon,  R,  An,  Insectes)  ; 
Frisch  (vol.  i.  pt.  8.  pi.  8.) ;  Swammerdam  (tab.  12.)  ;  and  Drury 
(vol.  i.),  have  given  figures  and  descriptions  of  the  preparatory  states 
of  various  species  of  dragon  flies. 

Fabricius  formed  these  insects  into  a  distinct  dass  (order),  named 
Odonata. 

Dr.  Leach  has  divided  them  into  two  families ;  but  it  appears  to 
me  to  be  more  natural  to  consider  them  constituting  one  family,  cor- 
responding with  the  Linnaean  genus,  divisible  into  two  sub&milies. 
The  exotic  species  do  not  offer  any  material  peculiarities,  if  we  except 
some  species  of  tropical  Agrionides,  which  have  the  abdomen  nearly 
six  inches  long,  and  very  slender  and  cylindric. 

Dr.  Leach  also,  many  years  ago,  divided  these  insects  into  several  ad- 
ditional genera,  which  have  not  been  adopted  by  foreign  writers ;  but  I 
have  little  doubt  that  corresponding  characters  would  be  found  to  distin- 
guish the  genera  of  Libellulides,in  the  preparatory  stages,  as  well  marked 
as  those  which  I  have  noticed  above  in  the  genera  of  Agrionides. 
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The  fttnily  Mtrmeleonids  *  comprises  a  considerable  number 
of  lar^e  and  handsome  insects,  none  of  which  are  ascertained  to  be 
natives  of  this  country,  and  which  are  known,  in  their  larva  state, 
under  the  name  of  ant-lions  (fourmilions).  The  body  of  the  perfect 
insect  \Jig.  63.  i.  Myrmeleon  formicarium,  natural  sax,  fig.  63.  i — 19. 

JV.  63. 


represent  details  of  this  species)  is  long  and  slender ;  the  head  small, 
with  prominent  lateral  eyes,  and  destitute  of  ocelli  ;  the  antenns 
longer  than  the  head,  multiarticulate,  and  thickened  at  the  tip  (yfy. 
63.  9.) ;  the  upper  lip  is  rounded  at  the  sides,  and  attached  to  the 
bead  by  a  distinct  clypeus ;  the  mandibles  (jfy.  63.  S.)  are  horny, 
curred  to  the  l^p,  with  a  strong  tooth  below  the  internal  apex  ; 
the  maxillae  (^fig.  63. 4.)  are  elongated  and  bilobed ;  the  inner  one 
compressed  and  ciliated ;  the  external  lobe  or  galea  biarticulated ; 
the  maxillary  palpi  slender,  short,  and  5-jointed;  the  labium  (Jig. 
63.  G.)  is  large  end  square,  arising  from  a  narrowed  mentum,  and 
furnished  with  a  pair  of  very  long  labial  palpi,  arising  from  the  base 

*    BiBUOOK.     RiFIft.     TO    THI    MTKHILIONID.S. 

Rrdurom.      Lam  or  Mj nnelean,  in  Gairin  Mag.  Zool.,  pi.  59. 

Pe^art      Hkt.  Fomiicaleo,  Acad.  Rig.  Paris,  1704. 

LalreiBe.      Genera  Cnin.,&c.,  to),  iii.  p.  191. 

Watwood,  in  Dmryi  new  eilition.  (£uptilon.) 

XTny.      Symbols  Phyiicie  (many  ip.  trf"  Myrmeleon  figured). 

Giulditg.      Generic  Cliar.  of  Formicaleo,  with  two  new  sp.  in  Linn.  Trans.,  to1.X*J. 

—  Ditto,  on  Amlaphus,  in  ditto,  vol.  iIt. 
ScAarffir,  on  Accalaphus,  4to.  Rcgensb.  1763,  and  in  hia  Abbandl.,  2  bond. 
A.  Blantiard.   Note  sur  1'  AKalsph.  Italic,  in  Bull,   d'  HisL  Nat.  Sac  Linn.  Bor- 

deaui.  No.  I . 
AiytUni  (in  BibUoteca  IlaL,  torn.  »lvii.)  AKolafi  Italiani  con  Nuora  Specie, 
Nnamta,  la  Ent.  Mag.,  No.  S4.  (Sltlbopteryi.) 
JDmy,  Charpenlirr,  Fabricita,  Dotuxan,  ^. 
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of  the  labium,  and  S-jointcd ;  the  basal  joint  being  very  short,  and 
the  other  twp  of  equal  length,  being  nearly  as  long  as  the  antennae ; 
the  internal  lingua  is  distinct  and  membranous ;  the  prothorax  is 
smaller  than  the  head,  and  transverse  ;  the  two  other  segments  form 
an  oval  mass ;  the  wings  are  large,  and  densely  reticulated,  and  often 
coloured,  with  a  strong  vein,  which  is  furcate  at  about  one  fiflh  of 
the  length  of  the  wing  from  the  base  ;  they  are  of  nearly  equal  size, 
and  are  deflexed  at  the  sides  of  the  body  when  at  rest ;  the  pos- 
terior pair  not  being  folded;  the  legs  are  of  moderate  size,  with 
5-jointed  tarsi  {^fig*  63.  6.) ;  the  abdomen  is  very  long  and  cylindric, 
oflen  terminated  by  a  pair  of  long  slender  inarticulated  appendages. 

These  beautiful  insects,  in  the  delicate  reticulation  of  their  wings, 
vie  with  the  dragon  flies,  whilst  their  habits  render  them  equally 
interesting ;  it  is,  however,  in  their  larva  state,  that  they  have  at- 
tracted the  greatest  share  of  attention,  as  in  the  perfect  state  they 
fly  but  little,  keeping  during  the  day  amongst  the  leaves  of  trees 
and  plants,  and  coming  abroad  only  at  dusk ;  indeed,  Mr.  Guilding 
states  that  after  a  long-continued  search  he  never  found  a  single 
imago  in  a  state  of  liberty,  although  the  larvae  swarmed  in  St.  Vin- 
cent's, so  successfully  are  they  secured  from  every  enemy  by  their 
peculiar  mode  of  resting,  and  the  favourable  colour  of  their  bodies. 

The  larva  *  is  of  a  form  totally  unlike  the  imago,  being  short,  thick, 
and  fleshy  (y£^.  63.9.)  ;  the  sides  furnished  with  numerous  bundles 
of  short  rigid  hairs  ;  the  head  and  prothorax  narrow ;  and  the  meso- 
and  meta-thorax  and  abdomen  forming  a  very  large  oval  mass,  so  as 
to  bear  a  considerable  resemblance  to  a  spider  ;  the  head  is  oblong, 
with  six  tubercular  eyes  on  a  short  footstalk  [fig,  63. 13.)  on  each  side  ; 
the  head  is  attached  to  the  prothorax  by  membrane  capable  of  great 
distention  and  motion ;  the  antennae  are  very  short,  slender,  and  mul- 
tiarticulate,  arising  from  a  thickened  base  {fig*  6^.  14.);  the  mandi- 
bles are  longer  than  the  head,  very  slender,  and  curved,  forming  a 
pair  of  toothed  calippers,  wherewith  the  insect  seizes  its  prey.  On  the 
under  side  they  are  grooved,  and  within  this  groove  the  maxillae,  which 
are  still  more  slender,  are  placed,  and  in  which  they  play  backwards 
and  forwards ;  there  appear  to  be  no  rudiments  of  maxillary  palpi ; 
the  lower  lip  is  short,  and  furnished  with  a  pair  of  4-jointed  palpi,  of 
which  the  basal  joint  is  large  and  ovate,  and  the  three  terminal  joints 
slender  {fig>  63.  lo.  represents  the  under  side  of  the  head  of  the  larva, 

*  Donovan  {Nai,  Mite,  pi.  139.)  has  described  the  larya  as  an  apterous  female. 
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a  being  the  labial  palpus,  d  the  mandible,  and  c  the  maxilla  in 
situ;  and  ^;^.  63.11.  represents  the  maxilla  partially,  and  jf?^.  63.  13. 
entirely,  extracted  from  its  groove  in  the  mandible);  the  legs  are  long 
and  slender,  the  two  anterior  pair  being  directed  forwards ;  but  the 
posterior  pair  are  shorter  and  stronger  (^.  63. 15.),  so  affixed  to  the 
body  that  they  are  not  able  to  assist  in  progression,  but  are  constantly 
employed  in  drawing  the  insect  backwards,  which  is,  in  fact,  its  only 
motion  ipthe  ungues  being  much  stronger  than  in  the  anterior  legs ; 
and  the  tarsus  (jf!g.  63. 15.  e.)  soldered  to  the  tibia  (^.  63. 16.  d.)y 
whereby  greater  power  is  given  the  limb.*  This  peculiarity  has  not 
been  previously  noticed.  This  formation,  together  with  its  slow 
movements  and  its  carnivorous  habits,  renders  the  construction  of  a 
snare  necessary  for  the  support  of  the  insect.  Some  larvae  of  the 
common  species,  M.  formicaleo,  which  I  brought  alive  to  this  country 
from  France,  afforded  me  ample  opportunities  for  watching  their  pro- 
ceedings ;  and  of  which  I  have  published  a  notice  in  Mag,  Nat,  Hist,^ 
Nov.  1838.  It  is  in  very  fine  sand  that  the  larva  makes  its  pitfall. 
When  placed  upon  the  surface,  it  bends  down  the  extremity  of  the 
body  (as  in  Jig,  63. 8.),  and  then  pushing,  or  rather  dragging,  itself 
backwards  by  the  assistance  of  its  hind  legs,  but  more  particularly  of 
the  deflexed  extremity  of  its  body  f ;  it  gradually  insinuates  itself 
into,  and  beneath  the  sand,  constantly  throwing  off  the  particles  which 
fall  upon,  or  which  it  shovels  with  its  Jaws  or  legs  upon  its  head,  by 
suddenly  jerking  them  backwards, 

*<  Ossaque  post  tergum  magiuc  jactata  parentis." 

Proceeding  in  this  manner,  in  a  spiral  direction,  it  gradually  dimin- 
ishes the  diameter  of  its  path,  and  by  degrees  throws  so  much  of 
the  sand  away,  as  to  form  a  conical  pit,  at  the  bottom  of  which 
It  then  conceals  itself,  its  mandibles  widely  extended,  being  the 
only  parts  that  appear  above  the  surface  %  i,fi9*  63.  7.  a  small  pit- 
fall) ;  with  these,  any  luckless  insect  that  may  happen  to  fall  down  the 
hole  is  immediately  seized  and  killed.  Wiien  the  fluids  of  the  victim 
are  exhausted,  the  ant  lion,  by  a  sudden  jerk,  throws  the  dry  carcass 

•  In  the  fore  leg  the  tarsus  {•  articulated  (  fig,  63.  9.  e.) 

f  Reaumur  states  that  it  is  able  to  creep  almost  as  well  when  its  legs  are  all  cut 
off  as  when  present,  the  abdomen  being  the  chief  means  by  which  its  motions  are 
effected. 

\  Mr.  Guilding  states  that  those  larva;  which  dig  pitfalls  are  furnished  with 
antennulae  (above  described),  which  arc  held  erect,  and  are  doubtless  useful  in  in- 
dicating the  approach  of  their  prey  by  the  falling  of  the  sand  ;  in  the  larvae  of  the 
Ascali^fai  they  are  wanting  or  obscure. 


4fi'  MODERN  CLASSIFICATION   OF   INSECTS. 

out  of  the  hole ;  should,  however,  the  insect  by  chance  escape  the 
murderous  jaws  of  its  enemy,  the  latter  immediately  commences 
throwing  up  the  sand,  whereby,  not  only  is  the  hole  made  deeper,  and 
its  sides  steeper,  but  the  escaping  insect  is  probably  hit,  and  again 
brought  down  to  the  bottom  of  the  pit.  It  is  chiefly  upon  ants  and 
other  soft  bodied  insects  that  these  larvae  feed.  They  are,  however, 
capable  of  undergoing  long  fasts ;  for  one  of  my  larvae  remained  from 
October  till  March  without  food.  It  has  been  supposed  that,  as  the 
food  of  these  larvae  consists  entirely  of  juices,  and  as  they  appear  to 
be  destitute  of  anal  aperture,  the  whole  of  their  food  is  assimilated. 
M .  L.  Dufour  has^  however,  traced  the  intestinal  canal  terminating  in 
an  anus,  which  is,  indeed,  very  difficult  to  discover.  (Ann.  Soc.  EnL 
de  France^  tom.  ii.  p.  67.  app.)  Latreille  states  that  these  larvae  are 
produced  in  the  summer  or  autumn,  and  become  pupae  in  the  following 
spring.  I  found  the  larvae  of  all  sizes  in  July,  one  of  which  became  a 
pupa,  and  assumed  the  perfect  state ;  whilst  another,  of  equal  size,  re- 
mained through  the  winter  in  the  larva  state.  Previous  to  assuming 
the  pupa  state,  the  larva  forms  a  globular  cocoon  of  less  than  half  an 
inch  in  diameter  (Jig*  63. 17.)  of  fine  sand,  glued  with  silken  threads 
spun  from  a  slender  telescopic- like  spinneret,  placed  at  the  extremity 
of  its  body  (ySy.  63. 16.),  and  lined  with  fine  silk.  The  pupa  *  (^Jiff* 
63. 18.)  is  small,  not  being  half  an  inch  long,  inactive,  and  with  all  the 
limbs  laid  at  rest  upon  the  breast.  When  ready  to  assume  the  perfect 
state,  it  uses  its  mandibles  (^^.63.10.),  which  are  quite  unlike  those  of 
thelarvaand  imago,  and  which  havenot  been  before  describedf ,  to  gnaw 
a  hole  through  the  cocoon,  and  pushes  itself  partly  through  the  aper- 
ture, in  which  it  leaves  the  pupa  skin  {fig.  63. 17.).  Immediately  on  as- 
suming the  perfect  state,  the  abdomen  is  almost  immediately  extended 
to  nearly  three  times  its  previous  length.  Rosel  {Ins,  Belustf  L  iii.  t.17 — 
21.) ;  Reaumur  {Mimoires,  tom.  vi.  pi.  32 — 34-.) ;  Percheron  {GuMn 
Mag.ZooLy  p.59.);  Disderi  (in  Turin  Trans,,  tom.  iii.) ;  Bonnet  (  Observ, 

*  Mr.  Guilding  observes  of  Formicaleo  (a  genus  separated  by  Leach  from  Myr- 
meleon),  *'  Nympha  dum  noctc  declaratur,  acetabulum  elongatum  emittens,**  and  in  a 
subsequent  page  he  seems  to  regard  the  acetabulum  as  analogous  to  the  meconium 
of  many  animals,  noticing  also  its  chemical  composition.  Reaumur  has  also  noticed 
it.   (MSm,,  tom.  vi.  p.  372.) 

f  Reaumur  states  that  it  is  afler  the  insect  has  become  an  imago  that  it  gnaws  a 
hole  through  the  cocoon  and  escapes ;  but,  as  the  pupa  skin  is  found  half  protruded 
through  the  orifice,  it  is  clear  that  it  is  whilst  a  pupa  that  this  opening  is  made : 
indeed,  this  is  the  only  use  the  pupa  has  for  its  mandibles. 
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diverses  sur  les  Ins*y  torn,  ii.),  have  given  numerous  details,  and  i  ntei*- 
esting  accounts  of  the  habits  and  structure  of  this  larva. 

Bonnet  discovered^  in  the  environs  of  Geneva,  specimens  of  a  larva 
which  differed  from  the  common  one,  in  not  crawling  backwards,  but 
forwards,  with  the  head  raised,  and  in  not  forming  a  pitfall ;  the  body 
is  considerably  longer,  and  more  pointed,  and  the  hind  legs  affixed  so 
as  not  to  be  so  completely  concealed  beneath  the  body.  (JBimnet^  op. 
cit.  p.  282.;  and  Heaumur,  tom.  vi.  p.  377.)  Latreille  thinks  it  probable 
that  this  larva  belonged  to  a  species  of  Ascalaphus,  rather  than  to 
Myrmeleon ;  but,  firom  the  account  given  by  Mr.  Guilding  of  the 
preparatory  states  of  the  former  of  those  genera,  this  is  evidently 
not  the  case.  It  appears  rather  to  be  the  larva  of  M.  Libelluloides, 
or  an  allied  species,  agreeing  in  some  respects  with  the  larva  of 
.that  insect  described  by  lonicus  in  the  EtUomoL  Moffozine,  vol.  iii. 
p.  461.,  and  which  he  states  generally  feeds  upon  heteromerous  beetles, 
lurking  underground  in  the  sand,  without  making  a  pit. 

M .  Percheron  has  figured  a  larva  with  details,  which  he  gives  as  that 
of  M.  Libelluloides,  but  it  does  not  accord  with  the  description  of  loni- 
cus. Guilding*s  account  of  the  economy  of  a  species  allied  to  M. 
Libelluloides  (the  type  of  Leach's  subgenus  Formicaleo),  does  not 
materially  differ  from  that  of  M.  formicarium. 

The  genus  Ascalaphus  Fabr.  is  remarkable  for  the  peculiar  struc- 
ture of  its  antennae,  which  are  very  long  and  knobbed,  like  those  of  a 
butterfly  (^<^.  63.  21. ),  whence  Scopoli  and  others  described  one  of  these 
insects  as  a  Papilio.  Mr.  Guilding  states  that  his  species  A.  MacLeay- 
anus  sits  quietly  during  the  day  upon  dry  twigs,  and  with  its  abdomen 
at  an  angle  so  as  to  resemble  a  twig,  and  thus  deceive  its  enemies. 
The  eggs,  from  sixty-four  to  seventy-five  in  number,  are  deposited  at 
the  extremity  of  the  twigs  in  a  double  row,  and  defended  from  their 
enemies  by  '*circulis  multis  repagulorum."  These  repagula  are  con- 
sidered to  be  without  analogies  in  the  animal  creation;  they  are 
**  elongata,  pedunculata,  subdiaphana,  rufcscentia ; "  they  are  expelled 
from  the  ovary  by  the  female  with  as  much  care  as  though  they  were 
real  eggs,  and  are  so  placed  that  nothing  can  approach  the  brood ;  nor 
can  the  young  ramble  abroad  till  they  have  acquired  strength  to  resist 
the  ants  and  etlier  insect  enemies.  The  abdomen  of  the  larva  is  de« 
pressed  and  oval,  with  ten  pectinations  on  each  side  ;  all  the  legs  are 
gressorial  — ^*  Larva  segnis,  corpus  pectinesque  arenulis  tegens,  man- 
dibulisque  sublateribus  reconditis  prsedam  expectans.**  (Zmi».7Vafi«., 
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Tol.  XV.  p.  511.)  The  figures  which  L.  Guilding  sent  to  the  LinnEean 
Society,  in  illustration  of  the  history  of  this  curious  insect,  were  not 
published.  I  am  able,  howeYer,  to  give  a  figure  (63.  3o.)  of  a  larva 
contained  in  the  collection  of  the  Rev.  F.  W.  Hope,  which  is  evidently 
that  of  an  Ascalaphus.  The  head  is  very  flat,  deeply  emarginate  be- 
hind, and  the  sides  of  the  body  are  furnished  with  twelve  setose  ap- 
pendages on  each  side. 


The  family  Hembrobiid£  *  (Hemerohids  Leach)  is  composed  of 
insects  nearly  allied  to  the  preceding,  but  having  a  shorter  and  more 
delicate  body,  broader  wings,  and  long  filiform  and  multiarticulate 
antennie  (^.  64.  i.  Chrysopa  peria).  The  head  is  small ;  the  eyes 
prominent,  rounded  {Jig.  64.  9.),  and  oflen  splendid  golden-coloured 
Fig.  64. 


during  life ;  the  ocelli  are  mostly  obsolete,  but  they  exist  (three  in 
number)  in  Osmylus  ;  the  mouth  is  powerfully  organised ;  the  upper 
lip  large,  and  rounded  at  the  anterior  angles;  the  jaws  (^^.  64.  3.) 
horny  and  acute,  with  a  tooth  below  tlie  centre ;  the  maxillte  (^fig- 
64.  *.)  long,  with  the  inner  lobe  broad  and  ciliated,  and  with  a  broad, 
compressed, hirsute  external  lobe  ;  the  lower  lip  (J!y.  64.  5.)  is  entire 
and  rounded,  arising  from  a  distinct  leathery  mentum  ;  the  prothorax 


Uach.     ZooL  MiKcll.,  ToL  i.  p.  43.   (Nymphes.) 

Wniman,  in  Ent.  Mag.  No.  ZS.    (Ithone  )  — Ditto,  No.  24.  (Drcpanepterjri,  i 

Bpecien,.  &c.) 
Boaeriank.    Circulation  in  Wing oT H cmciobius,  Enl.  Mag.  No.  IT. 
Griffith.      An.  Kingdom  Ins.,  pi.  72. 
Savigng  (Egypt),  Cwtit,  Sttpiau,  FabriciiiM. 
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fonns  a  distinct  piece^  narrower  than  the  head  and  meso-thorax ;  the 
abdomen  is  of  moderate  length,  curved,  and  not  furnished  with  ter- 
minal filaments ;  the  wings  large,  deflexed  at  the  sides  of  the  body 
during  rest,  and  much  reticulated  ;  the  posterior  being  rather  smaller 
than  the  anterior,  and  not  folded ;  the  legs  are  simple  and  slender, 
with  5-jointed  tarsi,  terminated  by  two  claws  and  a  pulvillus  (^.645.6.). 

These  insects  are  of  a  small,  or  but  moderate  size,  and  appear  to  be 
chiefly  inhabitants  of  temperate  climes.  The  exceeding  brilliancy 
of  the  eyes  of  some  species,  resembling  polished  gold,  and  the  very 
delicate  structure  of  the  wings,  which  reflect  the  prismatic  colours,  are 
especiaUy  worthy  of  notice.  They  emit,  however,  a  very  disagreeable 
odour  when  handled:  they  fly  generally  during  the  twilight,  remaining 
inactive  during  the  day.     In  their  motions  they  are  very  sluggish. 

The  females  deposit  their  eggs  upon  plants,  attaching  them  at  the 
extremity  of  a  long  slender  and  stifi^  footstalk,  of  a  white  colour,  the 
base  of  which  is  fastened  to  the  leaf  (^fig.  64.  7.).  This  filament  is 
composed  of  a  viscid  matter,  discharged  by  the  female  at  the  time  of 
laying  her  ^^^^y  which  very  quickly  hardens  on  exposure  to  the  air. 
In  this  manner  they  are  fixed  in  small  clusters,  and  have  all  the  ap- 
pearance of  minute  fungi.  It  has  been  suggested  that  it  is  for  the 
purpose  of  protecting  them  from  the  attacks  of  parasites  that  this  pro- 
ceeding is  adopted.  The  larvss  hatched  from  these  eggs  are  very 
voracious,  feeding  upon  Aphides ;  and  thus,  in  conjunction  with  the 
larvs  of  the  Coccinellidae  and  Syrphidae,  they  are  very  serviceable  to  the 
agriculturist.  Unlike  the  ant  lion,  these  aphis-lions,  as  Reaumur  has 
termed  Uiein,  are  wanderers,  seeking  their  prey  where  it  is  to  be 
found  in  the  greatest  abundance.  The  body  (fig.  64. 8.)  is  long  and 
depressed,  with  the  segments  very  distinct,  and  gradually  narrowed 
to  the  extremity  of  the  body  ;  the  head  of  moderate  size,  and  armed 
with  long  curved  mandibles,  wherewith  the  insect  seizes  and  sucks  its 
prey.  No  description  of  the  mouth  of  these  larvae  has  hitherto  been 
given,  Reaumur  merely  stating  that  the  mandibles  are  hollow,  for 
suction.  Such  is  not,  however,  the  case ;  the  under  side  of  these 
organs  is  deeply  grooved,  and  the  maxillae,  which  are  nearly  equal  to 
them  in  size,  and  of  a  similar  form,  play  in  this  groove ;  there  are  no 
maxillary  palpi;  —  the  labial  palpi  are  long,  porrected,  and  apparently 
3-jointed  ;  the  antennas  are  also  long  and  filiform,  but  I  cannot  clearly 
perceive  any  articulations  {^fig  64. 9.  under  side  of  front  of  head  of 
larva).  So  ravenous  are  these  larvae  that  it  does  not  require  more  than 
half  a  minute  for  them  to  suck  one  of  the  largest  Aphides.    They  will 
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also  attack  each  other,  the  conqueror  in  like  manner  sucking  the  body 
of  the  vanquished.  The  head  is  capable  of  very  considerable  movements, 
owing  to  the  flexibility  of  the  neck.  During  the  summer,  it  does  not 
require  more  than  fifteen  days  for  them  to  arrive  at  their  full  growth. 
They  assume  the  pupa  state  immediately  after  finishing  their  cocoon, 
in  which  they  remain,  as  inactive  pupae,  during  the  winter.  M.  Audouin 
has  informed  me  that  the  manner  in  which  the  imago  makes  its  escape 
from  its  cocoon  is  not  ^by  a  head-piece  scaling  off,  but  by  a  slit  at  one 
end  of  the  cocoon  being  continued  in  a  spiral  direction,  forming  a  nar- 
rowed and  elastic  slip.  See  also  Reaumur  (loccit,) ;  Sowerby  (British 
Miscellany,  pi.  66*  larva  of  Hemerobius  — ^P);  Haworth,  in  Ene,Trans.y 
p.  62. ;  Disderi  (in  Turin  Trans,,  vol.  iii.)  ;  Albin  (pi.  64.)  ;  Goedart 
(No.  104.) ;  De  Geer  (in  Der  Naturforscher,  tom.  iii.  t.  3.). 

The  perfect  insect  of  Chrysopa  perla  has  afforded  to  Mr.  Bowerbank 
the  subject  of  a  valuable  paper  on  the  circulation  of  the  blood  of 
insects  {Entomol.  Mag,,  vol.  iv.  p.  178. ;  and  see  T3rrrell  in  Proceedings 
of  Royal  Society). 

M.  Rambur  has  shown  me  specimens  of  two  species  of  a  new  genus 
of  this  family,  captured  by  him  in  Andalusia,  in  which  the  antennae  are 
strongly  bipectinated. 

Reaumur  (MSm.,  tom.  iii.  pi.  32,  33.)  has  represented  four  different 
kinds  of  larvae  belonging  to  this  family;  but,  unfortunately,  it  is  im- 
possible to  ascertain  what  are  the  species  to  which  they  respect- 
ively belong,  with  the  exception  of  one,  which  is  evidently  that  of 
Chrysopa  perla.  In  one  of  these  larvae  the  sides  of  the  segments 
are  furnished  with  short  bundles  of  hairs  *,  of  which  the  others  are 
destitute.  One  of  these  is  naked,  and  of  an  elongated  depressed 
form  (like^.  64.  8.)  ;  whilst  another  is  equally  naked,  but  much  more 
convex,  employing  the  extremity  of  the  body  as  a  seventh  leg,  and 
having  the  segments  more  continuous.  The  larva  of  Chrysopa  perla 
is  also  convex,  but  it  covers  itself  with  the  carcasses  of  its  victims, 
which  gives  it  a  most  ludicrous  appearance,  and  at  the  same  time 
renders  it  almost  invisible  amongst  lichens,  &c.  When  full-fed  these 
larvae  inclose  themselves  in  globular  or  oval  cocoons  of  silk,  spun 
from  the  spinneret,  at  the  extremity  of  the  body,  and  which  in  some 
species  are  exactly  like  open  network.  Compared  with  the  perfect, 
insect,  the  small  size  of  the  cocoon  and  pupa  appears  extraordinary, 

*  Frisch  represents  the  larva  of  C.  perla  as  furniahed  vith  fascicles  (vol.  i.  st.  3. 
fig.  23.  > 
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the  cocoon  not  being  larger  than  a  small  pea,  whilst  the  imago  is 
nearly  an  inch  long, 

F.  Stein  has  described  the  pupa  state  of  Osmylus  maculatus  (the 
largest  British  species  of  the  family),  which  is  found  in  damp  earth 
in  the  banks  of  ditches ;  when  preparing  to  undergo  its  final  trans- 
formation, it  quits  its  abode,  and  creeps  up  the  stems  of  grass. 
(Weigman'a  Arch.y  vol.  iv,  p,  332.). 

A  singular  genus  of  minute  species,  which  I  first  described  under 
the  name  of  Coniortes  (Jig*  65.  i.  C.  tineiformis),  (Proceed*  Trans. 
Ent*  Soc,y  July  1834  ;  subsequently  figured  by  Curtis  under  the  name 
of  Coniopteryx,  Brit.  Ent.,  528.  December,  1834,  and  by  Wesmael 
under  that  of  Malacomyza),  appears  tome,  although  placed  by  Curtis 
and  Stephens  in  the  family- Psocidse,  to  belong  to  the  Hemerobiidae, 
with  which  it  agrees  in  its  head  (^ff.  65.  2.) ;  5-jointed  tarsi  (jfig^ 
65. 7.)  ;  multi-articulate  antennae ;  labrum  (Jig.65.s.);  mandibles  (^g. 
65.  4.)  ;  and  maxillee  (^.  65.  5.).  It  differs,  however,  in  the  slight 
reticulation  of  the  wings ;  their  white  mealy  covering  (exhibiting  no 
appearance  of  cilise,  hair,  or  scales) ;  the  large  size  of  the  terminal 
joint  of  the  labial  palpi ;  the  obsolete  labium  (ligula)  (Jig.  65.  6.) ; 
the  absence  of  tibial  spurs ;  and  the  smaller  size  of  the  posterior 
wings.  The  species  sit  with  the  wings  deflexed,  and  feign  death  by 
bending  their  antennae  under  the  body.  Mr.  Curtis  has  figured  a 
singular  larva  (^.  65.  8.)  belonging  to  this  genus,  communicated 
by  Mr.Haliday,  who  thinks  it  is  probably  aphidivorous,  and  enter- 
tains no  doubt  that  it  is  the  larva  of  C.  tineiformis.  He  says  its 
general  character  is  closely  allied  to  the  larva  of  Hemerobius,  but 
the  structure  of  the  head  appears  to  me  to  be  very  different  The  fol- 
lowing note  has  been  since  kindly  communicated  to  me  by  the  latter 
gentleman.  <'  Coniopteryx  tineiformis,  when  preparing  for  trans- 
formation, spins  an  orbicular  pouch  of  fine  white  silk  of  close  texture 
generally  on  the  trunk  of  a  tree,  in  chinks  of  the  bark,  or  among  moss. 
The  pupa  is  quiescent  ( j€^.  70.  l.)  " 


The  family  SiALiDic  *  Leach  consists  of  a  few  species  of  moderate 
or  large  size  (fy.  64.  lO. — 32.  Sialis  lutaria,  and  details),  constituting 


*   BiBLioQE.   Refer,  to  the  Sialiojb. 
Sueiow,  in  Zeitacbr.  fur  die  Organ.  Phys.,  torn.  ii.  No.  3. 
Pidei,  in  Ann.  Sci.  Nat,  second  series,  torn.  v. 
VOL.  II.  E 
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the  tribe  Megaloptera  (Latr.,  Nouv.  Diet.  dHisU  Nat.  TabL  M^th.). 
Tbej  are  distinguished  by  the  larger  size  of  the  quadrate  prothorax  ; 
the  palpi  are  short  and  filiform,  the  last  joint  not  being  larger  than 
the  preceding ;  the  head  of  moderate  size  (Jig.  64.  ii.) ;  the  labrum 
is  cleft  in  the  centre  (^«  64. 19.) ;  the  jaws  homy,  with  >  single 
sharp  apical  tooih  (^»  64.  id.) ;  the  maxillae  are  terminated  by  two 
minute  lobes ;  the  maxillary  palpi  in  Sialis  are  4-jointed  (^*  64.  14.) ; 
the  labium  is  large,  with  reflexed  3-jointed  labial  palpi,  the  true  labium 
(ligula)  not  extending  beyond  the  palpi,  but  internally  dilated  (^g^ 
64.15.) ;  the  anterior  wings  are  of  large  size,  either  deflexed  at  the  sides 
(Sialis),  or  carried  nearly  horizontally  (Corydalis,  &c.),  the  posterior 
pair  are  rather  smaller  than  the  anterior ;  the  antennas  are  long,  fill* 
form,  and  multi-articulate ;  and  the  tarsi  are  5-jointed,  either  with  the 
joints  simple,  or  with  the  fourth  joint  lobed  beneath  (Sialis,/^.  64. 16.) 
The  ocelli  are  absent  in  Sialis,  but  they  exist  of  a  large  size  in  Corydalis. 
These  insects  are  very  slow  and  inactive  in  their  movements; 
they  frequent  the  neighbourhood  of  water,  in  which  they  pass  the 
larva  state.  The  ordinary  species  (Sialis  lutaria  Linn.),  is  a  well* 
known  bait  with  the  angler,  being  produced  in  the  spring  months  in 
great  quantities.  It  is  of  a  dull  brovm  colour,  and  may  be  found  upon 
walls  or  palings  near  the  water.  The  female  deposits  an  immense 
quantity  of  eggs,  which  she  attaches  one  by  one  to  rushes  or  other 
aquatic  plants ;  l^hey  are  of  a  cylindrical  form,  terminating  at  tlie  top 
in  a  sudden  point ;  they  are  attached  together  side  by  side  with  the 
greatest  regularity  (^.64. 17.).  The  larva  (fy.  64. 16.)  inhabits  the 
water,  in  which  it  swims  well  by  the  assistance  of  seven  (Latreille^ 
De  Geer,  and  my  specimens, .  or  eight,  according  to  Pictet)  pairs 
of  slender  4->  (5-  ?)  articulated  setose  filaments,  attached  at  the  sides 
of  the  abdominal  segments,  representing  the  false  gills  of  the  larvae  of 
Ephemeridae,  with  which  they  are  evidently  anaic^ous  in  their  respir- 
atory  action.*     The  abdomen  is  terminated  by  a  long  and  slender 

Gray,  in  Griffith  An.  Kingd.,  pL  72. 
De  Geer,    M^cnoires,  torn.  iii.  tab.  S7. 
Palitoi  Bmuvoit,    Neuropt.,  pi.  1. 
Drvry,    Exotic  Entomology,  vol.  i.  pL  46. 
Newman,    Entomol.  Mag.,  No.  25. 


*  M.  Pictet  notices  the  curious  fiu^  that  one  of  these  lanra?  liyed  fifteen  days  in 
the  earth  before  it  changed  to  a  pupa,  being  the  only  instance  of  an  insect  furnished 
with  external  respiratory  organs  respiring  the  ordinary  atmospheric  air. 
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letose  tail ;  the  legs  are  of  moderate  length,  and  terminated  by  two 
claws ;  the  head  is  scaly,  and  furnished  with  eyes  and  antennae.  Tlie 
mouth  of  the  larva  consists  of  an  angular  upper  lip ;  a  pair  of  strong 
mandibles,  armed  with  two  teeth  at  the  middle  of  the  inner  margin 
(^£^.64. 10.)  ;  the  maxillae  are  curved,  and  furnished  with  a  kind  of 
bifid  palpus,  according  to  Pictet ;  but  more  properly  consisting  of  two 
lobes,  the  inner  acute,  curved,  and  armed  with  three  strong  spines ; 
the  outer  lobe  has  its  inner  angle  produced  into  a  point ;  the  maxillary 
palpus  consisting  of  four  joints  (Jiff*  64t,  so.) ;  the  labium^  with  its 
short  S-jointed  palpi  are  represented  in^.G^.  2i. ;  the  above  figures 
being  the  first  which  have  yet  been  published  of  the  details  of  the 
curious  mouth  of  this  insect  either  in  the  larva  or  perfect  state.  The 
antennae  are  setaceous,  and  4-articulated ;  the  three  thoracic  seg- 
ments are  of  nearly  equal  size ;  the  tenth  abdominal  lobe  constitutes 
the  setose  tail.  When  full  grown,  this  larva  quits  the  water,  and  bur- 
rows into  the  adjoining  bank,  in  which  it  forms  a  cell,  wherein  it  is 
transformed  into  an  inactive  pupa  (^«  64. 22.),  with  the  limbs  laid 
along  the  breast ;  it  is,  however,  very  lively,  twisting  its  tail  about 
when  disturbed.  The  insect  assumes  its  perfect  form  in  its  cell  (De 
Geer,  Mimoiresy  torn.  ii.  p.  716. ;  Rosel,  Ins,,  tom.  ii.  class  2.;  Ins* 
Aqt  tab.  13. ;  Pictet  and  Suckow,  loc,  cit,  supra;  Fnsch,  torn.  i.  pt.  8. 
tab.  14.). 

The  family  comprises  two  distinct  subfamilies :  —  1st,  the  Sialides, 
described  above ;  and  2d,  the  Corydalides,  having  the  tarsi  simple, 
three  ocelli,  and  the  wings  carried  nearly  horizontally  when  at  rest. 
The  latter  insects  appear  to  form  a  link  between  Hemerobius  and 
Perla.  Latreille  considers  Corydalis  as  allied  to  Raphidia  (^Gen,  Cr., 
tom.  iii.  p.  199.).  They  are  of  large  size,  and  oflen  handsomely  varie- 
gated ;  they  are  chiefly,  if  not  exclusively,  inhabitants  of  North 
America.  The  largest  of  these  (Corydalis  cornuta  Latr.)  is  distin- 
guished by  the  immense  size  of  the  mandibles  in  one  sex.  De  Geer's 
figure  2.  pi.  27.  tom.  iii.,  evidently  represents  the  head  of  the  female. 
Chauliodes  is  distinguished  by  the  strongly  pectinated  antennae. 
There  are  several  other  undescribed  genera  belonging  to  this  section, 
to  which  also  belongs  a  species  figured  in  Griffith's  An,  Kingd,  Ins,, 
pi.  72.,  under  the  name  of  Chauliodes  maculipennis  G.  R,  Gray ;  but 
previously  described  by  Say. 
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The  family  Panobpidje*  Leaeh  is  at  once  distinguished  by  the  front 
of  the  head  being  produced  into  an  elongated  slender  deflexed  rostrum 


(Jfff.  65.  10.  11.),  at  the  extremity  of  which  the  parts  of  the  mouth 
are  inserted-  The  body  is  moderately  long  and  slender  {Jiff.65.  9. 
Panorpa  communis  J  )  ;  the  head  isjvertical,  and  not  broader  than  the 
front  of  the  thorax ;  the  eyes  prominent  and  aemigloboBe  (,^>  65. 
10.)  ;  the  sntennK  long,  slender,  and  multi-articulate  ;  the  clypeus  is 
acuminated  at  the  tip,  leaving  the  sides  of  the  leathery  ciliated  labrum 
exposed  (^jT.  65.  19.)  ;  tlie  mandibles  are  very  small,  narrow,  toothed 
at  the  tip  (j^.  65. 13.)  j  the  lower  jaws  and  lower  lip  are  elongated, 
the  basal  parts  of  the  former  being  soldered  tt^ether,  so  as  to  form 
the  under  side  of  the  rostrum  (^ff.  65.  li.)  ;  the  maxillse  are  bilobed 
at  the  extremity  (^gi.  65.  1*.),  membranous,  and  pilose  ;  the  maxillary 
palpi  5-joinied ;  the  lower  lip  is  inserted  upon  the  united  base  of  the 
maxillae  (yf;^.  65.  11.),  it  is  narrowed  in  front,  and  does  not  extend 
beyond  the  base  of  the  labial  palpi,  which  have  been  described  as  only 
2  or  S-jointed.  I  hove  represented  them,  in^.  65. 15.,  as  they  ap- 
pear under  a  strong  lens,  in  a  dried  specimen.     The  prothorax  forms 


*  BiBLiooK.   Riru.  to  tat  pANoaFio. 
Linnaia,  in  Tram.  Holm.  1747.  s.  176, 
Sicrdenit,  in  Trans.  Holm.  1787. 

Ifutaood,  in  Trani.  Ent.  Soo.,  toI.  i.  p.  75.  app.  (a  wp.  of  Nenwptera. ) 
Slag.     HoDograph.  Panorpids,  in  Trans.  Acad.  Berlin,  1836.   (SeeAnn 

France,  1  S.16,  p.  75.  app. ) 
Nnman,  in  EnL  Mag.,  No.  22.  (Merope.) 
Pirtrt,  in  M^m.  Soc,  d'  Hist.  Nu.  Gineve,  torn,  vil  p.  403. 
Kardwict,  in  Linn.  Trans.,  toI.  liv.   (Punorpa  fiireaU.) 
SItphiu,  CurOt,  FBtriciia,  T^mttTf  (2  sp.  Fworpa.) 
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a  verj  short  narronr  collar ;  the  mesothorax  is  large ;  the  wings  are  of 
moderate  and  equal  size,  numerously  reticulated,  the  posterior  not 
being  folded  when  at  rest.  The  legs  are  long  and  slender ;  the  tarsi 
5-jointed,  simple,  with  two  tibial  spurs,  and  denticulated  ungues,  and 
a  large  pulvillus  (^fig*  ^6, 16.). 

The  type  of  this  family  is  the  Panorpa  communis  Linn,,  from  which 
the  leading  characters  given  above  are  chiefly  drawn.  It  is  a  very  abun- 
dant species,  known  under  the  ordinary  name  of  the  scorpion-fly,  from 
the  singular  apparatus  with  which  the  extremity  of  the  body  of  the  males 
(y£^.  65.  0.)  is  armed.  In  this  sex  the  sixth  and  seventh  abdominal 
segments  are  slender,  and  somewhat  recurved ;  and  the  eighth  segment 
is  greatly  thickened,  forming  an  oval  mass,  armed  with  a  pair  of  for- 
ceps. In  the  female  the  terminal  segments  are  attenuated,  and  fur- 
nished at  the  tip  with  a  pair  of  very  minute  3-jointed  filaments 
(^^'65,  17.).  These  insects,  as  far  as  hitherto  observed,  feed  upon 
other  insects  in  the  perfect  state.  They  are  very  active,  and  Uie  elon- 
gated abdomen  is  capable  of  great  motion  in  every  direction,  as  well 
as  considerable  elongation,  evidently  enabling  the  female  to  deposit 
her  eggs  in  deep  boles  or  crevices.  They  are  generally  found  in 
hedges,  and  amongst  herbage,  in  damp  situations.  Of  the  larva  state 
of  these  insects,  no  observation  has  been  hitherto  recorded.  M. 
Macqnart  gave  a  description  of  the  pupa  of  the  common  species  in 
the  Annaks  Set.  JYat  1831,  tom.xxii.  p.  463.,  without,  however,  being 
able  to  state  any  thing  of  its  habits^  or  whether  it  was  quiescent  or 
active ;  be  thought  it,  however,  most  probable  to  be  active,  because  it 
was  provided  with  limbs  proper  for  'motion ;  its  structure,  however, 
clearly  showed  it  not  to  be  aquatic  in  this  state.  F.  Stein  has,  more- 
over, published  a  figure  of  the  pupa  (Jiff.  65.  18.)  of  the  female  (as  is 
evident  from  the  structure  of  the  abdomen,  although  he  calls  it  the 
male)  of  P.  communis,  which  he  found  at  the  depth  of  an  inch  in 
moist  earth,  at  the  foot  of  an  alder  stump.  From  this  figure  it  is  evi- 
dent that  it  is  inactive  in  this  state,  the  limbs  being  laid  along  the 
breast,  and  the  antennae  along  the  sides ;  the  head  is  much  less 
elongated  than  in  the  imago  (^*  65.  19.)  (Wiegmann*s  Arch;  vol.  iv. 
381.> 

The  other  English  genus  Boreus  Latr.  (Ateleptera  Hoffmam), 
forming  the  family  Boreidae  Steph.  and  the  osculant  order  Raphioptera 
MacL.  {HorcB  Ent,  439.),  comprises  a  single  species  of  minute  size 
and  singular  structure,  agreeing  with  Panorpa  in  the  general  structure 
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of  the  mouth,  but  remarkably  differing  in  the  apterous  condition  of 
the  female,  and  the  style-like  form  of  the  wings  o£  the  male.  The 
abdomen  of  the  female  is  terminated  by  a  3-jointed  ovipositor,  the 
under  side  of  which  is  defended  by  a  produced  valve-like  bilobed  plate, 
arising  from  the  under  side  of  the  seventh  segment  (Jt^^  65.  22.), 
The  male  (frontispiece,  vol.  i.  ^,  8.),  has  the  abdomen  {fig*65>  20.) 
terminated  by  two  short,  recurved,  attenuated,  pilose  styles  {fig*  65. 
21.).  The  antennae  are  25-jointed.  This  genus  differs  from  all  the 
others  in  the  family  by  the  large  size  of  the  prothorax,  and  the  want 
of  ocelli.  The  period  for  the  appearance  of  these  insects  in  the  per- 
feet  state  is  in  the  middle  of  winter.  Dalman  observes  that  those 
found  in  autumn  in  moss  are  pale-coloured  and  immature,  and  that 
'the  dark-coloured  mature  ones  are  to  be  found  on  the  surface  of  snow. 
Stephens  states  that  it  has  been  found  in  England  under  moss  and 
Atones,  at  the  same  period. 

The  exotic  genus  Bittacus  Ltitr.,  in  the  structure  of  its  mouth  and 
thorax,  and  possession  of  ocelli,  is  closely  allied  to  Panorpa  ;  but  its 
general  appearance  is  that  of  a  large  Tipula,  resulting  from  the  great 
length  of  the  legs  and  wings,  which  are  carried  h<N*izontally  in  repose. 
The  abdomen  is  alike  in  both  sexes,  and  the  tarsi  are  terminated  by 
a  single  unguis.  Dr.  Klug  describes  eleven  species  of  this  curious 
and  widely  distributed  genus. 

The  genus  Merope  Newm,  {Ent.  Mag.^  No.  22.),  from  North  Ame-^ 
rica,  is  certainly  referrible  to  this  family ;  agreeing  with  Panorpa  in 
the  essential  structure  of  the  mouth  ;  but  the  ocelli  are  wanting;  the 
eyes  reniform  ;  the  antennae  thickened  in  the  middle  ;  and  the  protho^ 
rax  enlarged.  The  specimen  described  by  Mr.  Newman  is  a  female^ 
and  has  the  abdomen  terminated  as  in  the  female  Panorpa ;  the  in* 
ternal  base  of  the  fore  wings  is  furnished  with  a  small  incrassated  lobe. 

Nemoptera  Lair,  comprises  some  of  the  roost  singularly  formed 
species  in  the  order,  peculiar  to  Africa  and  Western  Asia,  Portugal, 
&c.,  having  the  wings  extended  when  at  rest,  the  posterior  pair  being 
several  times  longer  than  the  entire  body,  and  linear ;  the  ocelli  are 
wanting;  and  the  structure  of  the  mouth  (represented  m  detail  in  the 
great  work  on  Egypt)  is  very  different  from  that  of  Panorpa,  approach- 
ing much  nearer  in  the  articulation  of  the  maxillae  and  developed 
ligula,  to  the  Hemerobiidse ;  indeed.  Dr.  Klug  has  removed  it  from 
this  family  in  his  monograph.  Olivier,  who  observed  them  in  the 
Levant,  states  that  their  flight  is  slow  and  heavy,  so  tliat  they  are 
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caught  without  difficulty.  They  appear  in  great  numbers^  and  live 
but  a  very  short  time.  The  Rev.  F.  W.  Hope  possesses  a  singular 
monstrosity  occurring  in  a  specimen  of  N,  coa,  in  which  one  of  the 
anterior  wings  is  partially  undeveloped.* 

It  is  in  this  place  that  I  may  notice  a  singular  insect,  figured  by 
P.  Roux  in  the  Annates  ScL  Nat.,  torn,  xxviii.  pi.  7.»  under  the 
name  of  Necrophilus  arenarius  (^ff>  66.  i.) ;  but  which  appears  to 
me  to  be  a  Neuropterous  larva,  exhibiting  considerable  affinity  with 
the  larvae  of  the  HemerobiidsB.  If  the  relation  of  the  Nemopterta 
with  that  family  be  proved,  is  it  possible  that  this  may  be  the  larva  of 
that  genus  ?  The  body  is  oval,  with  a  slender  linear  neck,  longer  than 
the  entire  body ;  small  head ;  long  sickle-shaped  mandibles ;  two  an- 
tennae,  and  six  long  simple  legs.  From  its  size  it  might  either  pro< 
duce  a  Nemoptera,  Bittacus,  or  Fanorpa. 


The  fitmily  Raphidiiels  f  Leax^  consisting  of  the  single  genus 
Raphidia  Lixuy  is  a  singular  little  group,  dbtinguished  by  the  elongated 
neck-like  prothorax,  flattened  head,  and  simple  forelegs  as  well  as  by  the 
elongated  ovipositor  of  the  female  (fig.  Q>Q*  2.  Raphidia  ophiopsis  $  )• 
The  head  {Jig.  66. 3.  under  side  of  head)  is  oval  and  flattened,  broader 
than  the  prothorax,  with  prominent  eyes  placed  at  the  &out  of  the  sides 
oli  the  head ;  the  ocelli,  three  in  number  (but  wanting  in  R.  crassicor- 
nis},  are  placed  between  the  eyes ;  the  antennae  are  slender,  filiform,  and 


*  See  for  descriptions  of  species  Olivier,  EneycL  Mtth. ;  Leach,  in  ZooL  Misc,, 
▼oL  ii ;  Ahrens,  Faiauif  fasc.  2. ;  Savigny,  Dtstr,  de  VEgypU ;  Klug,  Monogr. 
Pomorp,  (12  species);  Westwood,  in  Trans.  Ent,  5oc.,to1.  L  p.  75.  App. 


f    BlBLIOOR.    ReFXE.    to  THE    RaPHIOUS^. 

LaireOU.    Obs.  Raphidia  Ophiopais  (with  fig.  of  larva),  Bull.  Soc   Pliil.  1798. 

No.  20.  A.  7.  p.  153. 
SehMmnuL    Versoch  ein  gen.  beschreib.  —  der  gattung   Raphidia.    Breslau,  1 882, 

1  pL  8vo.  pp.  16. 
PmeAerra,  in  Gu^rin*s  Mag.  ZooL  Ins.,  pi.  66. 
WaUrhouse,  in  Trans.  Ent.  Soc.  London,  vol.  i. 
fStein,  in  Wdgniann*s  Archiy.  fur  Naturg.,  torn.  iv.  pi.  7. 
StephetUy  CurtUy  Sehdffhr,  Panzer,  IBiffer  (Bosti  Faun.  Etrusc. ). 
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multi -articulate  ;  the  labrum  small  and  quadrate,  ariEmg  from  a  distinct 
leatliery  clj'peuB  ;  the  mandibles  powerful,  curved,  and  strongly  toothed 
{^ff.  66.  3.);  the  maxillee  are  terminated  by  two  lobes  strongly  pilose ; 
the  palpi  short,  filiform,  and  5-jointed,  the  baaal  joint  being  very  ini- 
□ute  ;  the  labium  small,  with  short  palpi,  of  which  the  terminal  joint 
is  longest ;  the  hind  part  of  the  head  is  constricted  into  a  neck  or 
rotula,  playing  in  the  anterior  aperture  of  the  singular  cylindrical 
prothorax,  which  is  long  and  narrow,  the  sides  being  deflexed,  and 
meeting  in  the  middle  beneath,  so  that  one  folds  partially  over  the 
other  (^^.  66. 4.) ;  the  meso-  and  meta-thorox  are  much  broader, 
and  of  equal  size  ;  the  legs  are  slender  and  simple  ;  the  anterior  pair 
are  inserted  at  the  under  side  of  the  prothorax,  where  its  deflexed 
angles,  being  cut  olF,  leave  a  triangular  space  in  front  of  the  meso- 
Bternum  (^.  66.  *.)  ;  the  tarsi  (_fiff.  66.  s.)  are  S-Jointed.  the  third 
joint  being  deeply  bilobed,  and  the  fourth  joint  small,  and  affixed 
between  the  lubes  of  the  preceding.  Percheron  describes  the  ungues 
as  composed  of  two  pieces,  of  which  the  apical  one  is  moveable; 
but  this  is  certainly  incorrect.  The  abdomen  is  sessile,  of  moderate 
length,  9-Jointed,  and  terminated  in  the  females  by  a  long  sabre-like 
ovipositor  (_/Sy.  66.  6.)  of  a  slender  construction,  composed  of  two 
plates  (De  Geer,  Mem.,  torn.  iii.  pi.  15.  f.  9.)  Tery  much  compressed, 
transversely  striated,  longitudinally  ribbed,  and  terminated  by  two 
minute  oval  appendages  (^.  66.  7.)  j  the  wings  are  moderately  large, 
of  nearly  equal  size,  the  posterior  not  folded  when  at  rest,  when 
they  are  deflexed  at  the  sides  of  the  body  :  they  are  strongly  veined, 
the  veins  being  inconstant,  even  in  the  same  individual ;  hut  their 
general  arrangement  is  as  in  the  Sialidte,  &c.,  with  a  distinct  stigma. 
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6r  which  the  differences  of  form  have   been  employed    as  specific 
characters. 

These  insects  are  of  comparatively  small  size,  agile  in  their  move- 
ments ;  the  astructure  of  the  head  and  nedc,  powerful  jaws,  and  the 
elongated  coxse  of  the  legs,  as  well  as  the  membranous  attachment  of 
the  segments  of  the  body,  indicating  predaceous  habits.  They  receive 
their  English  name  of  snake-flies  fi'om  the  form  of  the  head  and  neck, 
and  the  facility  with  which  they  move  the  front  of  the  body  in  dif- 
ferent directions.  It  is  in  the  neighbourhood  of  woods  and  streams 
that  these  insects  are  chiefly  found. 

This  famDy  seems  to  occupy  an  intermediate  situation  between 
the  larger  species  of  the  Sialidse  and  the  Mantispidse,  agreeing  with 
the  former  in  the  enlarged  size  of  the  prothorax  and  structure  of 
the  head,  and  with  the  latter  in  general  form. 

The  transformations  of  these  insects  have  formed  the  subject  of 
memoirs  by  Latreille,  Percheron,  Waterhouse,  and  Stein. 

The  larva,  for  a  specimen  of  which  I  am  indebted  to  Mr.  Ingpen, 
resides  (according  to  Percheron,  who  reared  two  species)  under  the 
bark  of  trees;  it  is  predaceous,  and  feeds  upon  minute.insects* ;  it 
creeps  but  slowly,  but  gives  to  its  body  violent  jerking  motions  in 
every  direction,  somewhat  like  those  of  a  serpent.  It  is  long  and 
narrow  (^.  66.8.),  with  the  abdominal  part  of  the  body  pubescent, 
dilated  in  the  middle,  and  not  so  scaly  as  the  head  and  prothorax ;  it 
is  13-jointed  including  the  head,  which  is  oblong,  flattened,  with  short 
3-jointed  antennfe,  not  including  the  radicle  (^ff<  66.  12.) ;  the  jaws 
are  robust,  curved,  acute  at  the  tip,  with  a  strong  tooth  on  the  inner 
maigin  (^g*  66.  9.)  ;  the  maxillse  (^ff.  66. 10.)  and  labium  are  distinct 
(yS^*  66. 11.),  with  short  palpi ;  the  legs  are  short  (Jig.  66. 14.  tarsus) ; 
the  abdomen  is  unarmed  ;  the  eyes  resemble  ocelli  (Jig,  66.  13.),  and 
are  situated  near  the  base  of  the  antennse.  I  cannot  observe  more 
than  two  on  each  side  of  the  head,  which  is  the  number  also  noticed 
by  Waterhouse ;  Percheron,  however,  states  that  there  are  seven  on 
each  side.  The  pupa  is  not  inclosed  in  a  cocoon.  It  resembles  the 
perfect  insect  in  general  form,  but  is  furnished  only  with  short  rudi- 
ments of  wings,  lying  at  the  sides  of  the  body  (y^.  66, 17.  male  pupa, 

*  Mr.  Waterhouse  states  that  he  always  found  the  larrs  in  the  bark,  in  which  they 
fanned  cells  for  themselves,  and  that  he  never  observed  them  to  feed  upon  other 
inseets,  although  he  admits  that  the  structure  of  the  mouth  is  that  of  a  predaceous 
lather  than  a  llgnivorous  insect.  J  should  apprehend  that  the  larvae  noticed  by  Mr. 
Waterhouse  were  prepasing  a  retreat  for  their  pupation. 


.♦ 
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from  Waterhouse,^(5r.  66. 16-  female  pupa,^.  66.  16.  extremity  of  iU 
abdomen  sideways).  Linnaeus  was  acquainted  with  the  pupa^  which  he 
thus  describes  :  '<Pupa  currit,  matri  simillima,  licet  aptera.  Caput  ob- 
cordatum."  (Syst  NaJUy  torn.  ii.  p.  916.)  Percheron  denies  that  the 
pupa  possesses  this  active  power,  and  asserts  that  the  entire  body  of 
the  pupa  merely  '^  jouit  de  la  m^me  faculty  de  contorsion  et  de  sauts, 
que  la  larve  execute  k  un  si  haut  degr^."  Mr.  Waterhouse  has  (quite 
correctly  as  it  appears  to  me  from  analogy  with  some  other  quiescent 
pupae,  as  Myrmeleon,  &c.)  reconciled  these  statements  by  observing 
that  the  pupa  in  some  respects  approaches  the  active  pupse,  although 
it  cannot  be  strictly  considered  as  such  until  immediately  before  as- 
suming the  imago  state,  when  the  insect  having  gained  sufficient 
strength,  is  enabled  to  walk,  although  inclosed  within  the  pupa  skin^ 
which,  by  the  bye,  is  extremely  thin.  A  peculiarity  existing  in  this 
pupa,  which  has  not  been  alluded  to  by  previous  writers,  clearly 
proves  it  to  be  inactive  in  the  early  stage  of  the  pupa  state,  namely, 
that  the  hind  legs  are  partially  covered  by  the  wings*  ( Compare  jS^  66. 
15.  with^.  41. 11.  p.  336.,  or^.  46.  lo.  pw  387.)  The  species  are  yetj 
few  in  number,  and  I  am  not  aware  that  any  have  been  discovered  out 
of  Europe. 


The  family  MANTispiDiB*  Westw.y  like  the  preceding,  consists  of  a 
single  anomalous  genus,  whose  situation  has  greatly  perplexed  sys- 
tematists,  none  of  whom,  however,  appear  to  have  given  themselves  the 
trouble  of  investigating  the  structure  of  its  mouth.f  As  already  noticed, 
in  vol.  i.  p.  412.  note,  it  is  without  hesitation  that  I  regard  this  genus  as 


*  BiBLiooK,  Rkfer.  to  thx  Maktisfidje. 

StaiL     Representation  des  Spectres,  &c. 

ServiOe  and  St,  Farganu   Encycl.  Mdth.,  torn.  x.  p.  270. 

LatreUU,    Genera  Crust.,  vol.  iii.  p.  94. 

Newman,  in  Entomo].  Mag.,  No.  24. 

CharpenHer,    (Hor«  Entomol.) 

GuSriny  (  Voy.  Coquille. ) 


f  I  must  now  omit  my  friend  Erichson,  who  (in  his  admirable  monograph  in 
Dr.  Germar*8  Zeitsehrtfi  fiir  die  Entamdogie,  No.  1.  18S9,  just  reeeived  by  me  from 
the  author)  has  investigated  the  affinities  of  the  genus,  and  arrived  at  the  same 
conclusion  as  myself.  He  describes  twenty-four  species  chiefly  from  Africa  and 
America,  but  I  am  acquainted  with  several  others  yet  undeseribed. 
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the  tjpe  of  distinct  Neuropterous  family,  very  closely  allied  to  Heme- 
robius,  both  in  the  trophi  and  in  the  general  character  of  the  veins  of 
the  wings.  The  body  is  long  and  narrow  ( j^.  66. 18.  Mantispa  pa- 
gana)^  somewhat  like  that  of  Raphidia»  with  a  brpad  head,  large  pro- 
minent eyes,  short  submoniliform  antennae,  and  an  elongated  pro  thorax, 
narrower  than  the  head,  but  dilated  in  front :  the  ocelli  are  wanting, 
the  clypeus  and  labrum  distinct ;  the  palpi  short  and  filiform  (^. 
66. 19.  front  of  the  head)  ;  the  mandibles  are  horny  and  acute,  but 
slightly  curved,  and  occasionally  with  a  small  tooth  within  (^.66.20.) ; 
the  maxillae  are  long  and  bilobed :  the  outer  lobe  broadest  at  the 
tip,  where  it  is  subarticulated  and  pilose ;  the  maxillary  palpi  are 
5-jointed,  the  terminal  joint  being  longest  (^.66.  21.) ;  the  labium 
is  oblongs  extending  considerably  beyond  the  insertion  of  the  palpi, 
and  entire  at  the  tips  (^<^.  66.  22.) ;  the  prothorax  is  greatly  elon- 
gated, and  formed  upon  the  plan  of  that  of  the  Mantidae,  but  it  is 
not  margined ;  the  fore  legs  are  attached  on  the  under  side  close 
to  the  head  (^.66.23.),  they  are  raptorial,  like  those  of  the' Man- 
tidae ;  the  other  legs  are  simple ;  the  tarsi  5-jointed,  with  denticulated 
ungues ;  the  wings  are  of  nearly  equal  size,  deflexed  at  the  sides  of 
the  body  in  repose,  and  numerously  veined ;  the  veins  being  arranged 
somewhat  as  in  the  Hemerobiidae ;  the  abdomen  is  not  furnished  with 
terminal  filaments,  or  an  exserted  ovipositor. 

The  structure  of  the  fore  legs  and  mouth  of  these  insects  warrants 
the  conjecture  that  they  are  predaceous  in  their  habits.  Latreille 
informs  us  that  they  reside  upon  oaks,  their  habits,  and  probably  their 
metamorphoses,  being  identical  with  those  of  Aaphidia.  M.  Bourgeois, 
who  frequently  captured  M .  pagana  in  the  neighbourhood  of  Lyons, 
communicated  a  larva  to  Latreille^  constructed  like  that  of  Raphidia, 
but  considerably  larger,  and  which,  Latreille  says,  '<  je  ne  peux  rap- 
porter  qu'a  cette  Mantispe.'*  {^Conndfrations  G^neralesy  p.  69.)  I 
have  in  a  preceding  page  noticed  the  use  which  has  been  made  of 
these  insects,  with  the  view  of  establishing  the  passage  between  the 
Orthoptera  and  Neuroptera. 

The  species  are  but  of  moderate  or  small  size,  of  dull  colours,  and 
widely  dispersed,  being  inhabitants  of  Europe,  South  Africa,  India, 
New  Holland,  Surinam,  Brazil,  &c. 
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Order  TRICHOPTERA*  Kirby. 

(Elinguia  jRc&tW,  Neuroptera  Plicipennes  Zo/reiTife,  Synistata 
p.  FabriciuSy  Neuroptera  p.  Linn,y  Trichoptera  p.  MacL,) 

Char.  Wings  four,  membranous ;  the  anterioi;  generally  pilose,  with 
branching  nerves ;  the  posterior  larger,  and  folded  when  at  rest* 

Prothorax  very  short. 

Tibiae  with  long  calcaria  at  the  tip,  and  oflen  beyond  the  middle 
of  the  limb  in  the  four  posterior  legs. 

Mouth  unBtted  for  mastication ;  mandibles  rudimental. 

Larva  hexapod,  ordinarily  residing  in  a  case  formed  of  various 
materials,  in  which  it  retains  its  station  by  means  of  two 
hooked  anal  processes. 

Pupa  incomplete,  inactive  during  the  greater  period  of  its  exist- 
ence. 

The  insects  of  this  order  are  the  well-known  caddice-flies,  or  water 
moths  of  the  angler ;  their  larvae  being  called  cads,  or  cad-bait,  and 
residing  in  portable  tubes,  composed  of  various  extraneous  materials. 

The  body  of  the  perfect  insect  (jfig*  67,  l.  Phryganea  grandis)  is  of 
a  leathery  consistence,  and  thickly  clothed  with  hair ;  the  head  small 
(./^*  67.  a.  head  of  ditto  in  front),  with  prominent  semiglobular  eyes, 
and  three  f  ocelli.     The  antennae  are  as  long  as,  oflen  much  longer 


*BiBLiooR.   Refer,  to  the  Tricroptera. 

Pictet,     Recherches  pour  servirfirHist.etlirADat.de8   Phryganides.     Geneva, 

18S4.  4ta  pp.  235,  20  pL  —  Ditto,  in  M6m.  Soc.  Hist  Nat  G^ndve,  torn.  vii. 
SUphent,     Illustrations  Brit.  Ent.,  vol.  vi. 

Curtis,     Brit.  Entom.,  and  in  Londand  Edinb.  Phil.  Mag.,  Feb.  and  March,  1834. 
Percheron,     Genera  des  Insectes  Olostomis   [Hofostomis  phalaenoides  nee  daurica] 

Neur.,  pi.  3.  (See  Afann«rAetm  (  Rev.  Critique,  p.  21.)  as  to  the  specific  synonyms 

of  this  genus). 
J)alman,     M6m.  Acad.  Stockholm,  1819.     Analecta  Entomol.     (Hydroptila.) 
Fischer.     En  torn,  de  la  Russie.     3  vols.,  4  to.     Moscow. 
Savigny,     Description  de  TEgypte. 
Geoffroy,  LintuBus,  Schaffer,  Scopoli,  Gmdin,  fillers^  0&*rt>r  (Enc.  M^th.  torn,  vi.), 

Fabricius,  Lecxh* 

t  M.  Pictet  states,  "  On  voit  sur  le  front  deux  petits  yeux  lisses"  (^Rtchereh. 
Phryg.y  This  is  true  ;  but  there  is  a  third  ocellus  between  the  base  of  the  antenna 
in  many  species,  forming,  with  the  two  on  the  forehead,  a  large  triangle ;  but  Curtis 
describes  the  Limncphili  and  Lcptoccri  as  having  only  two  ocelli. 


than,  the  body  (as  in  Leptocerus  (Mjstacida)  niger,^;g'.  67.  7.)  s 
der,  setaceous,  and  multi-articulate.  The  mouth  is  neither  fitted  for 
mastication  nor  suction  i  it  consists  of  an  elongated,  slender  upper  lip 
(^fig-  67.  3.,  after  Savigny),  at  the  base  of  which,  on  each  side,  ac- 
cording to  Savigny  {Mim.  An.S.  Verlebr.,  pi.  1.),  Curtis  (Brit.  EtU., 
pi.  592.),  and  Percheron  {  Gen.  Int.  Neur.,  pi.  3.),  is  to  be  perceived  a 
minute,  soft,  pubescent,  and  trigonale  organ  (,Jig.  67.  3.  °°.),  which 
is  the  representative  of  the  mandibles  (which  are  erroneously  stated 
by  Latreille  and  Pictet  to  be  "  Dulles  ") ;  the  maxillcB  are  also  small, 
and  terminated  by  an  oval  pubescent  lobe  (_fig.Gl.  *.);  the  maxillary 
palpi  are  long  and  slender,  being  only  4-jointed*  in  the  males  of  the 
large  species  {fig.  67-  5.),  but  5-jointed  in  the  females  {fig.  67.  *.). 
In  the  genus  Phryganea,  &c.,  the  joints  are  of  nearly  equal  thickness, 
and  similar  in  their  appearance ;  but  in  Hydropsyche  {fig.  67.  6. 
maxillary,  67-  b-  labial  palpi),  &c.,  the  terminal  joint  is  very  greatly 
elongated,  and  much  more  slender  than  the  preceding,  and  annu. 
lated;  and  in  the  Mystacide  they  are  thickly  clothed  with  hairs. 
The  mentum  is  distinct  and  quadrate ;  the  labium  produced  and  entire  ; 
and  the  labial  palpi  S-jointed  {fig.  67.  6.  P.  grandis),  and  partaking  of 
the  character  of  the  maxillary  palpi.  The  prothorax  forms  a  very 
short  collar.  The  meso-  and  meta-thorax  nre-dilated  into  an  oval  or 
orbicular  mass.  The  anterior  wings  are  elongated  and  lanceolate  in 
the  females,  but  rather  more  obtuse  in  the  males  of  the  true  Phry- 
ganeie;  they  are  deflexedat  the  sides  of  the  body  during  repose,  and 

■  Pictel  desciibes  them  u  only  S-Jointed  in  the  malea  at  tlie  true  Fhryganeie. 
Curtia  and  Percberon,  boweTer.  figure  them  ta  4-Jointed.  In  Ihe  males  of  tha 
otbcr  genera,  the;  do  not  difler  From  the  fbniBles  in  the  number  of  joiDts.  Tn  the 
males  of  SerieoRtoma  (Phryganea  personata  Sptncf,  Ixtrod.  lo  Est.,  vol.  iii.  p.  489.> 
Sericoatoms  Speneii  SttjA,),  the  id aiillaif  palpi,  in  the 'males,  are  short  and  di- 
Uted,  opiting  in  ftopt  of  the  Ikcc,  andfontungan  obluw  rounded  insakCj^.  67.  10.). 
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are  furnished  with  numerous  branching  veins ;  the  costal  portion  is 
not  transversely  veined ;  the  posterior  pair  are  shorter,  but  consider- 
ably broader  than  the  anterior,  and  are  folded  when  at  rest.  The  wings 
are  more  or  less  clothed  with  hair  (^fig.  67-  n-  fore  wing  of  Hydro- 
ptila)  :  the  legs  are  long  and  slender  ;  the  anterior  tibise  are  spurred  at 
the  tip,  but  the  four  posterior  are  furnished,  not  only  with  apical  spurs, 
but  also  with  one  or  two  pair  near  the  middle  of  the  limb  ;  the  coxsa 
are  also  elongated  — both  which  characters  odd  materially  to  the  acti- 
vity of  the  insects  ;  the  tarsi  are  5-jointed,  with  minute  daws  and  pul- 
villi.  In  the  genera  HydropsyclieAgapetus.&c,  the  intermediate  tibiae 
and  tarsi  are  dilated  in  the  females  ;  this  is  also  especially  the  case 
in  an  allied  species  figured  by  Savigny  in  the  Description  de  [Egifple, 
The  abdomen  is  of  moderate  length,  slender,  the  extremity  being  fur- 
nished, in  the  males,  with  several  short  curved  inarticulate  appendages, 
llie  females  deposit  their  eggs  in  a  double  gelatinous  mass,  which 
is  of  a  green  colour,  and  is  retained  for  a  considerable  time  at  the  ex- 
tremity of  the  body  ;  the  mass  is  subsequently  attached  to  the  surface 
of  some  aquatic  plant,  and  Mr.  Hyndman  has  observed  the  female  of 
Phryganea  grandis  creep  down  the  stems  of  aquatic  plants  under  the 
water,  very  nearly  a  foot  deep,  for  the  purpose  of  oviposition  ;  on 
being  disturbed,  it  swam  vigorously  beneath  the  water  to  some  other 
plants  ;  its  bundle  of  eggs  was  found  to  be  of  an  oblong  form,  bent  in 
the  middle,  and  the  two  ends  attached  to  the  tail  of  the  animal  (Cur- 
tis, Brit.  Ent.,  fol.  592.). 

Figi.  68. 


The  larvR  ordinarily  reside  in  cylindrical  cases,  open  at  each  end, 
to  which  they  attach  various  matters,  as  bits  of  stick,  weeds,  pebbles, 
or  even  small  living  shells  (^.  68.  3.  case  of  P.  fusca  Pidet),  by  the 
assistance  of  silken  threads,  which  tbey  spin  from  the  mouth  in  the 
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same  manner  as  caterpillars.  Some  cases  are  formed  of  fine  sand,  and 
curved  (^.68.4.  case  of  Sericostoma  multiguttatum  Pictet).  The 
larva  remains  in  this  case,  exposing  only  its  head  and  three  anterior 
segments  of  the  body,  and  which  it  suddenly  withdraws  on  the 
slightest  alarm. 

The  cases  formed  by  these  larvae  being  ordinarily  composed  of  mate- 
rials scarcely  specifically  heavier  than  the  water,  are  easily  carried 
about.  There  does  not  appear  to  be  an  exclusive  regularity  in  the  choice 
of  the  materials  of  which  theyare  formed,  according  to  the  difference  of 
species,  the  individuals  of  each  employing,  occasionally,  what  comes 
nearest  to  them  when  engaged  in  its  construction.  M.  Pictet  indeed 
appears  to  consider  that  each  species  chooses  its  own  peculiar  materials 
fi>r  the  construction  of  its  case,  and  that  the  mode  in  which  these 
articles  are  applied  is  uniform.  Thus,  P.  rhombica  selects  morsels  of 
straws  or  twigs,  which  it  arranges  transversely  (Jiff.  68.  i.) ;  whilst  P. 
lunaris  employs  the  same  materials,  which  it  attaches  longitudinally 
CJ!ff>  68. 8.).  He,  however,  mentions  a  variety  of  instances  in  which 
materials  of  a  perfectly  different  kind  had  been  employed  by  these 
species.  In  some  species,  the  materials  (ordinarily  strips  of  leaves) 
are  arranged  in  a  spiral  coil  (^.  68. 9.  pupa  case  of  P.  varla  Pict 
Jleaum.3.  pL  14.  f.9.). 

When  the  case,  owing  to  the  growth  of  the  inhabitant,  becomes  too 
small,  it  has  been  stated  by  some  authors  that  the  lai*va  quits  it  and 
constructs  a  new  one ;  but  M.  Pictet  considers  that  it  rather  adds  fresh 
materials  of  an  enlarged  diameter  at  the  aperture,  cutting  off  a  por- 
timi  of  the  opposite  end,  which  would  account  for  the  conical  form 
which  these  cases  often  exhibit. 

In  the  {Hreface  to  the  HUtoria  Insectorum  of  Ray,  p.  xli.,  is  pub- 
lished an  interesting  tabular  arrangement  of  these  cases,  "  ex  obser- 
vatione  D.  Willughby,"  of  which  an  extract  will  be  sufficient  to  prove 
the  assiduous  but  neglected  researches  of  our  celebrated  countryman. 
«  Insecta  aquatica  thecis  se  contegentia  sunt,  vel  theca 
immobili,  seu  lapidibus  affixa,  corpore  vel 

subrotundato  cum  filamentis  ad  latera, 

piano  et  compressiore  absque  filamentis. 
mobili  aut  portatili,  migratoria;  Phryganea  vulgo  dicta.    [Then 

follows  an  admirable  description  of  the  larvae  inhabiting  these 

moveable  cases.]  Suntque  vel  thecis 
rectis,  vel  habentibus 
festucas  agglutinatas 
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parallelas  [straw-worms] 

transversas  et  brevioreSi  quibus  interdum  admiscentur  lapilli 
et  conchulse ; 
festucas  nullas  adhaerentes,  sed  lapiUos  aut  arenulos  quae  vel 
teretes^  [cod-baits] 
planae,  seu  compressae, 

lapillis  majusculis,  thecae  lateribus  adhaerentibus  nunquam 

supinae  aut  pronae  parti ; 
nuUis  ad  latera  adhaer.  lapillis^  sed   theca  utrinque  in 
tenuem  marginem,  seu  limbum  procurrente  velut  alas 
quasdam,    theca    planiore   et   compressiore    quam   in 
superiorew 
incurvis  seu  cornutis  mavis  dicere.     Sunt  enim  horum  thecae 
incurvae,  et  una  extremitate  majore^  altera  minore." 

The  Rev.  J.  Morton,  also,  in  his  History  of  Northamptonshire^ 
chap,  vii.,  has  entered  into  many  particulars  relative  to  these  larvae 
and  their  cases,  as  has  also  Sir  Humphrey  Davy,  in  his  Salmonta. 
See  also  Insect  Architecture^  chap.  x.  Isaac  Walton  has  also  given 
many  particulars  of  these  insects,  especially  as  regards  their  piscatorial 
qualities,  and  which  he  calls  cadis,  pipers,  cockspurs,  straw-worms,  or 
ruff-coats.  In  Mr.  Ronald's  Plyfisher's  Entomology  various  moderate- 
sized  species  of  Phryganeae  are  termed  sand-flies,  grannums,  and  cin- 
namon-flies ;  whilst  one  of  the  Mystacidae  is  naemd  the  silver  horns. 

The  larvae  of  these  insects  (^fig*  68.  lo.  larva  of  Phryganea  rhombica 
Pictet)  are  of  an  elongated,  nearly  cylindrical  form,  with  a  scaly 
head  (Jig^  68.  ll.  upper,  68.  13.  under  side  of  head  of  larva  of  P.  stri- 
ata Pictet)^  furnished  with  a  bilobed  upper  lip,  a  pair  of  strong  man- 
dibles, obtuse  at  the  tip,  with  several  short  teeth  (Jig>  68. 13.  mand. 
of  larva  of  P.  striata  Pictet)^  fitted  for  gnawing  vegetable  matters.  In 
the  larvae  of  Hydropsyche  they  are  terminated  by  a  more  elongated 
tooth  (/ig.  68. 15.  mand.  of  larva  of  H.  senex  Pictet)  ;  and  these  spe- 
gies  are  more  essentially  carnivorous  than  the  others.  The  maxillae 
and  labrum  are  small,  fleshy,  and  soldered  together  {Jig*  68. 14.  P. 
striata  Pictet) ;  the  former  are  terminated  by  two  minute  corneous 
points,  supposed  by  Pictet  to  represent  the  terminal  maxillary  lobe 
and  palpus,  of  which  there  is  no  other  rudiment ;  neither  does  there 
appear  to  be  any  labial  palpi,  except  two  exceedingly  minute  points 
on  each  side  of  the  spinneret,  which  is  also  very  minute.  In  the 
larvae  of  the  Sericostomae  and  Rhyacophilae,  the  maxillary  lobes  are 
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more  elongated ;  and  in  the  latter  of  these  genera  M.  Pictet  repre- 
sents the  external  lobe  as  articulated  and  palpifonn.  My  Jig.  68,  16. 
represents  the  maxillse  of  the  larva  of  Phryganea  pellucida,  after  De 
Geer.  The  head  exhibits  no  trace  of  antenns^;  the  corneous  cover- 
ing of  the  eyes  is  very  small,  and  apparently  composed  of  points  at 
the  sides  of  the  head^  and  destitute  of  reticulations ;  the  three  tho- 
racic segments  of  the  body  are  leathery,  each  being  furnished  with  a 
pair  of  legs,  the  anterior  pair  of  which  are  shorter  and  stronger  than 
the  others.  In  the  larvee  of  the  true  Phryganeee  there  is  a  slender 
horn  between  the  anterior  legs,  which  Reaumur  considered  to  be  the 
spinneret,  but  the  use  of  which  has  not  been  ascertained  (^*  68. 17. 
prostemum  of  larva  of  P.  striata  Pictei),  The  nine  abdominal  seg- 
ments are  more  fleshy,  being  seldom  exposed  beyond  the  mouth  of  the 
case,  in  which  they  retain  their  station  by  means  of  three  conical 
fleshy  tubercles  on  the  first  segment,  and  by  the  two  moveable  articu- 
lated appendages,  of  variable  form,  at  the  extremity  of  the  body.  In 
those  species  observed  by  M.  Pictet,  which  reside  in  fixed  cases, 
these  abdominal  tubercles  are  wanting,  and  the  anal  hooks  are  elon- 
gated, and  placed  upon  long  footstalks  (^*  68. 18.),  giving  them  great 
capacity  for  movement,  and  enabling  them  to  fix  themselves  firmly 
in  their  rough  and  irregular  retreats.  Other  peculiarities  exist  in  the 
form  of  this  organ  in  the  different  genera,  which  correspond  with  their 
various  modes  of  life  and  movements.  The  abdominal  segments  are 
moreover  furnished  with  white  membranous  filaments,  of  various 
forms,  which  are  the  external  organs  of  respiration. 

The  food  of  the  larva  has  been  stated  to  consist  of  minute  aquatic 
larvae,  and  such  is  the  rase  with  Hydropsyche,  M.  Pictet  having  ob- 
served that  the  larvae  prey  upon  those  of  other  aquatic  Neuroptera,  and 
even  upon  each  other,  in  a  state  of  captivity ;  but  the  greater  number 
are  purely  herbivorous,  the  structure  of  their  jaws  being  fitted  for 
gnawing  vegetable  matters ;  and  M.  Pictet  supplied  them  with  willow 
leaves,  upon  which  they  fed  well ;  the  larger  species  devouring  the 
whole  leaf,  but  the  smaller  ones  leaving  the  veins  entire ;  they  would, 
however,  occasionally  attack  other  aquatic  larvae. 

From  the  common  occurrence  of  these  caddice  worms,  it  is  not  sur- 
prising that  they  should  have  attracted  the  attention  of  the  early  na- 
turalists, by  some  of  whom  they  were  known  under  the  names  of 
Ligniperdae  ;  and  Reaumur  and  De  Geer  have  entered  very  fully  into 
their  natural  history  and  structure.      The  former  of  these  authors 

vol..  II.  V 
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(M^maires,  torn,  iii.  Mim.  5.)  has  described  many  of  the  varieties  in 
the  cases  formed  of  leaves,  twigs,  straws,  wood,  stone,  sand,  or  shelb. 
He  has  also  figured  (Ibid.y  pi.  12,  13.)  the  transformations  of  P. 
striata  (according  to  Linnaeus  and  Pictet),  and,  in  pi.  14.  f.  1 — 4., 
those  of  a  species  which  Linnaeus  quotes  as  P.  grand  is,  but  which  ap- 
pears to  agree  both  in  the  spirally-arranged  case,  and  the  spotted  wings 
of  the  imago,  with  the  P.  varia  (Pictet,  pi.  11.  f.  1.).  The  cases  of  a 
minute  species  are  also  represented,  together  with  the  imago,  in  the 
same  plate,  but  too  vaguely  to  be  determined ;  they  are  probably  a 
minute  species  o£  Mystacida ;  whilst,  in  the  fifteenth  plate  of  the  same 
volume,  he  has  figured  the  cases  of  the  larvae  of  a  Mystacida  Lair^ 
the  hind  legs  of  which  are  greatly  elongated. 

De  Geer  has  entered  more  minutely  than  Reaumur  into  the 
details  of  the  habits  and  structure  of  these  insects,  of  which  he  traced 
five  species  through  their  different  states.  These  are  P.  pellucida 
Oliv^  Pictet (M.€m.,  torn.  ii.  pi.  11,  12.),  P.  grandis  (pi.  IS.  f-  1—17.), 
P.  grisea  (pi.  13.  f.  18 — 21.),  P.  fusca?  (according  to  Goeze's  edit, 
vol.  ii.  p.  442.),  and  P.  bimaculata  Linn,,  which  is  evidently  a 
Mystacida.  He,  moreover,  figured  a  variety  of  cases  of  different 
forms,  of  which  he  had  observed  the  larvae,  and  of  which  some 
(pi.  15.  f.  15 — 17.)  are  of  a  singular  form,  being  apparently  composed 
of  fine  sand,  of  an  elongate-ovate  shape,  with  a  broad  mouth  and  two 
protuberances  at  the  opposite  extremity.  They  probably  belong  to  a 
species  of  Hydroptila.  He,  moreover,  figured  several  perfect  insects 
of  which  he  had  not  observed  the  larvae. 

Rosel  (AbhandL  von  Ins,,  vol.  ii.,  Ins.  Aquat,,  tab.  14 — 17.)  has 
figured  various  cases,  together  with  the  transformations  of  three 
species,  which  have  been  cited  as  P.  grandis,  striata,  and  rhombica. 

With  the  exception  of  Reaumur- s  figures  in  his  fifteenth  plate,  above 
referred  to,  and  those  of  De  Geer's  of  P.  bimaculata  (all  of  which  are 
destitute  of  sufficient  precision  in  the  details),  the  various  larvae 
figured  by  these  authors  are  all  referable  to  one  type  of  form, 
having  the  head  and  three  thoracic  segments  scaly,  the  legs  mode- 
rately long,  the  basal  segment  of  the  abdomen  furnished  with 
three  fleshy  protuberances,  and  the  third  armed  with  two  short 
hooks,  with  the  external  organs  of  respiration,  consisting  of  slender 
soft  filaments,  arising  separately,  and  lying  transversely  on  the 
upper  and  under  sides  of  the  abdomen.  Such  are  the  characters  of 
fhe  larvae  of  the  genus  Phryganea,  as  restricted  by  Pictet.     Those  of 
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the  genus  Mystacida,  as  above  noticed,  differ  in  having  the  posterior 
pair  of  legs  greatly  elongated  ;  whilst  those  of  Sericostoma  have  the 
external  organs  of  respiration  short  and  united  on  a  common  base,  so 
as  to  form  small  bundles  of  short  filaments.   In  the  larvee  of  the  Tricho- 
stomae  the  anterior  angles  of  the  thoracic  segments  are  greatly  pro- 
duced in  front,  forming  acute  points ;  and  in  those  of  the  Hydroptilae, 
the  thoracic  segments  are  narrow,  and   the  abdomen   swollen  and 
destitute  of  external  organs  of  respiration ;  these  reside  in  small  flat- 
tened kidney-shaped  cases,  opened  by  a  slit  at  each  end  {Jig.  68.  5. 
case   of  H.  pulchricomis  Pictet).     M.  Pictet  further    notices    the 
interesting  circumstance  (long  ago,  however,  observed  by  Willughby, 
as  above  detailed),  that  the  larvae  of  many  of  these  insects  reside  in 
immoveable  cases  attached  to  stones,  &c.,  but  formed  of  materials 
similar  to  the  moveable   cases  *   (^.  68.  6.  case  of  Hydropsyche 
senex  Pictet:  fig.  68.  6.  elongated  tortuous  fixed  cases,  composed  of 
silk  and  fine  sand,  formed  by  the  larvae  of  Hydropsyche  maculicomis 
Pictet).  These  larvae  are  therefore  compelled  to  quit  their  retreats  whilst 
searching  for  their  food  in  a  naked  state,  and  they  are  accordingly 
better  fitted  for  such  a  kind  of  life,  by  having  the  abdomen  of  a  firmer 
consistence,  with  stronger  anal  hooks  {fig.  68. 16.  larva  of  Hydro- 
phobe atomaria  Pictet^y  and  the  organs  of  respiration  consisting  of 
numerous  short  bundles  (fig.  68.  19.  gills  of  the  larva  of  Hydropsyche 
atomaria  Pictet^  fig.  68.  20.  gills  of  the  larva  of  Rhyacophiia  vulgaris 
Pictet)^  or  entirely  wanting.     Of  these  species  the  pupae  of  the  genus 
Hydropsyche  are  enclosed  in  a  single  silky  envelope,  to  which  various 
materials  are  attached ;  whilst  those  which  have  the  pupa  enclosed,  in 
addition  to  this  outer  case,  in  another  distinct  internal  cocoon  (fig,  68.  7. 
inner  cocoon  of  Rhyacophiia  vulgaris  Pictet)  spun  by  the  larva,  com- 
pose the  genus  Rhyacophiia  of  Pictet. 

In  those  species  which  are  destitute  of  external  gills,  the  respiration 
b  effected  by  spiracles  placed  on  each  side  of  each  abdominal  segment ; 
and  species  thus  circumstanced  are  placed  by  Pictet  in  the  same  genus 
with  others  furnished  with  external  organs  of  respiration. 

From  these  considerations,  M.  Pictet  has  constructed  the  following 

*  M.  V.  Audouin  communicated  to  the  Entomological  Society  of  France,  on  tba 
9th  of  January,  183S,  a  piece  of  granite,  on  the  surface  of  which  were  a  number  of 
small  rounded  eminences,  formed  of  minute  granules  of  quartz,  and  which  were  dis- 
oorercd  to  be  the  cases  of  a  small  species  of  this  family. 
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case 


with 

a 


•^     circular 
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inea. 


^  Hind  1^1  long      -  Mystacida. 
-—  legs  short    -  Sericostoma. 


table,  confirming,  in  respect  to  the  peculiarities  in  the  preparatory 
states,  the  genera  founded  upon  the  characters  of  the  imago. 

f  External  organs  of  respiration  1  p. 

,«.  isolated,  lees  moderate         -  j       ^*^ 

^"~'f      External    T*^  ■• 

seirments  <  « 

J  J       orirans  of 
rounded.         ®  .    ^. 

respiration 

^in  bundles.  ^ 
Thoracic  segments  with  the   front  angles  \  f*  •  u    ^^ 
L    pointed  -  -  _J-    ric  os    ma. 

^opening  with  a  slit  ...  Hydroptila. 

Larvsnotl 

enclosed    I  The  pupa  enclosed  in  a  double  envelope  -  -  Rhyacophila. 

in  amove-  [The  pupa  enclosed  in  a  single  envelope        -  •  Hydropsyche. 

able  case.  J 

M.  V.  Audouin  has  shown  me  the  case  of  a  small  unknown  species 
of  this  family,  quite  unlike  any  hitherto  figured,  being  composed  of 
fine  sand  cemented  together,  and  saucer-shaped,  so  that  it  is  difficult  to 
conceive  how  the  larva  could  employ  it  as  a  means  of  defence  or  abode. 

When  the  period  for  assuming  the  pupa  state  is  arrived,  the  larvae, 
which  reside  in  moveable  cases,  fasten  them  to  some  fixed  substance 
beneath  the  water,  and  close  the  two  extremities  with  an  openwork 
fence^  which  varies  in  form  in  the  different  species,  and  which,  by  admit- 
ting a  current  of  water,  permits  the  respiration  of  the  pupa ;  indeed, 
Reaumur  states,  that  he  actually  saw  this  gratework  in  alternate 
motion  from  convex  to  concave,  as  the  water  passed  out  and  in  (^fig* 
67.  12.  represents  the  grating  of  the  case  of  P.  fuse*?  after  De  Geer). 
Within  this  retreat  they  then  became  inactive  pupae,  in  which  they 
bear  a  considerable  resemblance  to  the  imago,  except  that  the  an- 
tennae, palpi,  wings,  and  legs  are  shorter,  enclosed  in  separate  sheaths, 
and  arranged  upon  the  breast  (^fig^  67.  13.  pupa  of  P.  pellucida  De 
Geer)^  the  antennae,  in  the  species  which  have  those  organs,  greatly 
exceeding  the  length  of  the  body,  being  extended  beyond  the  abdomen, 
with  the  extremities  curled  up  (  fig.  67. 17.  pupa  of  Mystacida  bimacu- 
lata  De  Geer),  The  front  of  the  head  (^.  67. 14.  head  of  pupa  of 
Hydropsyche  senex  Pictet)  is  moreover  fiirnished  with  a  pair  of  cor- 
neous hooks,  but  which  are  the  real  mandibles,  crossing  each  other, 
and  different  in  form  from  those  of  the  larva  and  pupa,  which  give 
the  head  the  appearance  of  a  beak,  varying  in  form  and  strength  in 
the  different  groups,  according  to  the  nature  of  the  cocoons  (./^. 
67. 15.  mandible  of  pupa  of  Hydropsyche  atomaria  Pictet).  With 
this  the  pupa  makes  its  way  through  the  openwork  mouth  of  its 
case,  shortly  before  assuming   the  perfect  state,  at  which  period  it 
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assumes  considerable  activity,  swimming  along,  as  I  have  observed, 
by  means  of  its  two  hind  legs,  which  are  strongly  ciliated,  and 
crawling  about  by  means  of '  its  four  fore  legs^  which  become 
detached  from  the  breast.  M.  Pictet  has  made  some  interesting 
observations  on  the  relations  of  the  limbs  of  the  pupa  with  those  of 
the  larva,  and  of  the  manner  in  which  the  former  are  enclosed  within 
the  larva  skin.  The  pupee  of  the  larger  species  creep  out  of  the  water, 
crawling  up  the  stems  of  plants,  &c.,  and  undergoing  their  final 
change  in  the  air  ;  but  the  smaller  ones  merely  come  to  the  surface, 
where  they  shed  their  pupa  skin  in  the  same  manner  as  gnats,  their 
old  envelope  serving  them  as  a  rafl. 

The  pupa  is  furnished,  as  well  as  the  larva,  with  external  respiratory 
filaments,  besides  which,  each  of  the  segments  of  the  abdomen,  except 
the  first  and  last  (^.  67.  16.  second  abdominal  segment  of  the 
pupa  of  P.  striata  Pictet),  is  dorsally  provided  with  a  pair  of 
small  patches,  charged  with  recurved  points,  which  evidently  assist 
the  pupa  in  making  its  escape  from  the  case,  previous  to  assuming 
the  perfect  state.  The  pupee  of  Phryganea  have  also  a  row  of 
short  filaments  at  the  sides  of  the  abdomen,  the  uses  of  which  are 
unknown.  The  abdomen  is  also  terminated  by  various  appendages, 
of  which  the  form  varies  in  the  different  groups.  The  perfect  insects 
are  of  small  or  moderate  size,  seldom  reaching  a  couple  of  inches  in 
the  expanse  of  the  wings.  They  are  very  active,  running  with  agility 
with  a  kind  of  gliding  motion,  not  unlike  that  of  certain  Tipulidae,  and 
other  insects  with  long  tibial  spurs ;  but  their  flight  is  awkward,  except 
in  some  of  the  smaller  species,  which  assemble  in  troops,  and  fly  over 
the  surface  of  water  towards  sunset:  they  frequent  damp  marshy 
situations.  From  the  weak  structure  of  the  mouth,  it  is  evident  that 
they  can  live  but  a  very  short  time  in  the  perfect  state,  taking  no 
nourishment,  and  only  anxious  to  continue  their  species.  Their 
colours  are  obscure,  being  ordinarily  brown  or  grey;  when  handled, 
they  emit  a  very  disagreeable  odour.  A  very  few  exotic  species  are 
ornamented  with  spots  and  markings.  Few,  only,  have  been  brought 
from  extra-European  countries. 

Tliis  order  was  first  proposed  by  De  Geer  (to  which  his  commen- 
tator Retzius  applied  the  name  of  Elinguia),  and  included  the  Lin- 
nsean  Phryganes  and  Ephemerae,  which  two  groups  were  also  united 
by  Dumeril  into  his  family  Bucc^les  or  Agnathes.  Linneeus  had 
united  the  Perlidae  and  Phryganee  into  one  genus,  from  the  characters 
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of  the  imago,  such  as  the  folded  wings,  &c.,  which  plan  was  also 
adopted  by  Lamarck.  Mr.  Kirby,  in  the  11th  volume  of  the  Linn. 
Trans,,  and  subsequently  Leach,  restricted  it  to  the  genus  Phryganea 
of  De  Geer,  of  which  the  leading  characters  are  given  above ;  whilst 
Latreille  retained  the  family  as  a  distinct  section  of  the  order  Neu- 
roptera,  under  the  name  of  Plicipennes ;  in  this  respect  he  has  been 
followed  by  M.  Pictet,  who  has  substituted  the  name  Phryganides. 
Mr.  MacLeay,  in  the  fforee  Entomolofficae,  from  an  erroneous  idea 
relative  to  the  larvae  of  the  Perlidae,  considered  that  family  as  belonging 
to  the  same  order  as  the  Trichoptera,  the  inaccuracy  of  which  has 
been  commented  upon  in  a  preceding  page ;  but  Mr.  MacLeay  pro- 
ceeded on  this  false  foundation  to  show  that,  as  the  organisation  of  the 
perfect  Perlidse  and  Phryganese  is  so  variable,  (whilst  he  considered  the 
larvae  to  be  all  cylindrical,  with  membranaceous  feet,  and  to  undergo 
the  metamorphosis  obtecta**  Linn*,)  it  would  be  difficult  to  exclude  the 
Tenthredinidae  from  the  order  (ffone  £Vt/i£>mo/.,  p.  431.),  which  he 
accordingly  divided  into  three  stirpes,  Perlina,  Phryganina,  and  Ten- 
tbredina.f  The  introduction  of  the  Perlidae  into  the  order,  which 
was  Mr.  MacLeay's  ground  for  the  admission  of  the  Tenthredinidae, 
having  been  already  shown  to  be  untenable,  will  render  it  unneces- 
sary for  me  to  enter  into  any  arguments  against  reinstating  the  Ten* 
thredinidae  in  the  order  Hymenoptera,  especially  as  Mr.  Kirby  has 
completely  answered  Mr.  MacLeay 's  objections  in  the  Introduction  to 
Entomologist  vol.  iv.  p.  374.  That  there  may  be  a  slight  relation 
between  the  Trichoptera  and  Tenthredinidae  :|:  may  be  admitted,  but 
it  appears  to  me  that  the  genus  Phryganea  forms  the  connecting  link 
between  the  Neuroptera  and  Lepidoptera*  That  it  is  closely,  related 
to  the  Neuroptera  will  be  evident,  because  Latreille,  Pictet,  and  others 
still  consider^Phryganea  as  Neuropterous,  being  especially  related  to  the 
genus  Sialis,  which  seems  to  form  the  passage  between  the  Phrygane^e 
and  Perlidae ;  but  not  only  are  the  veins  of  the  wings  arranged  upon 
the  plan  of  the  Lepidopterous  wings,  the  general  habit  of  the  insects, 

.  *  Neither  the  Perlidae,  Phryganeidae,  nor  Tenthredinidae  undergo  obtected  meta- 
morphosis, as  assumed  by  Mr.  MacLeay. 

f  Mr.  MacLeay  (Hora:  Ent,,  p.  432.)  mentioned  a  terrestrial  larva,  inhabiting  a 

case,  found  in  Java  by  Dr.  Horsfield,  and  which  he  considered  to  be  that  of  a  ter- 

reatrial  Trichopterous  insect.     It  is,  however,  clearly  the  larva  of  a  L«pidopteroua 

nsect,  allied  to  Oiketicus  of  Guilding  and  to  the  Sacktragers  of  the  Germans 

(Psyche,  &c). 

I  Latreille  introduces  the  Phryganea;  between  the  Neuroptera  and  Hymeno- 
ptera. 
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the  Structure  of  the  legs,  coxee,  calcaria,  and  mandibles,  as  noticed 
bj  Kirby,  and,  indeed,  the  general  rudimental  form  of  the  mouth 
being  similar ;  and,  what  is  more  important,  the  internal  structure  of 
the  larvae,  as  noticed  by  De  Geer,  agrees  with  that  of  theLepidopterous 
larvs  rather  than  with  the  Neuroptera.  There  are  many  Tineids,  the 
lanrae  of  which  reside  in  cases  somewhat  similar  to  those  of  the  Phry. 
ganese,  whilst  the  long-horned  Japan  moths  (Adelse)  seem  to  present 
a  near  relation  to  the  Mystacidae  of  Latreille  (Leptoceri  LeacK),  Mr. 
Newman,  (Sphinx  Vespiformis,  table  opp.  p.  21.),  has  even  introduced 
the  Lepidopterous  genus  Psyche  into  the  order  Neuroptera,  in  which 
he  also  includes  the  Trichoptera. 

Until  very  recently,  but  little  attention  had  been  paid  to  these  insects. 
Dr.  Leach,  indeed^  studied  them  carefully,  and  announced  a  distinct 
work  upon  the  subject,  but  which  he  never  completed.  Subsequently, 
Mr.  Curtis  published  the  descriptions  of  various  species  in  the  Philo^ 
sophical  Magazine  (new  ser.  Feb.,  March,  1834),  but  the  most  valuable 
work  upon  the  group  is  that  by  M.  Pictet  of  Geneva,  upon  the  Phry- 
ganese  of  Switzerland.  In  this  admirable  memoir,  the  natural  habits, 
anatomical  and  physiological  characters,  transformations  and  specific 
differences,  of  a  great  number  of  species  have  been  recorded,  and 
which,  from  a  consideration  of  their  characters,  both  in  the  preparatory 
and  perfect  states,  he  is  induced  to  arrange  into  seven  genera  alone. 

Whilst  the  entire  number  of  species  collected  from  various  sources 
by  Olivier  (EncycL  Miih,,  tom.  vi.)  amounted  only  to  77,  M.  Pictet 
detected,  in  Switzerland,  nearly  120  species,  of  which  he  had  noticed 
the  preparatory  states  of  not  fewer  than  52,  whereas  seven  only 
had  been  previously  observed  in  their  earlier  stages  by  De  Geer,  &c., 
as  above  mentioned.  It  is  to  be  regretted  that  the  figures  of  the 
species  in  the  imago  state,  are,  in  the  majority  of  cases,  completely 
unrecognisable,  whilst  the  peculiarities  in  the  veinings  of  the  wings 
are  too  much  overlooked.  Shortly  afterwards,  Mr.  Stephens  described 
nearly  190  British  species  in  his  Illustrations^  which  he  divided  into 
eight  families,  corresponding  with  seven  of  Pictet's  genera,  to  which 
he  added  another  anomalous  family,  Acentropids,  which,  in  my  opi- 
nion, belongs  to  the  order  Lepidoptera.  The  other  families,  Hydro- 
ptilidas,  Rhacophilidse,  Hydropsy chidsy  Sericostomidae,  Psychomidae, 
Leptoceridae  (Mystacida,  Latr,)y  and  Phryganidae,  he  divided  into 
numerous  genera,  founded,  like  those  of  Mr.  Curtis,  established  in  the 
Philosophical  Magaziney  upon  the  neuration  of  tlie  wings,  and  the 

F  4- 
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variations  in  the  tibial  spurs.  I  shall,  however,  regard  these  groups 
as  sub-families^  constituting  one  great  family  Phryganeidae,  and  of 
which  the  following  tabular  characters  will  show  the  chief  distinctions. 

1.  Antennae  filiforni,  or  pectinated ;  hind  wings  not  folded.     [HydroptUides.] 

2.  Antennae  setaceous. 

i.  Hind  wings  not  folded.     [Psychomyides.] 
ii.   Hind  wings  folded. 

A.  Without  transverse  nerves  in  the  wings. 

a.  Maxillary  palpi  dilated  in  the  males.     [Serieostomides.] 

b.  Maxillary  palpi  alike  in  both  sexes. 

a.  Terminal  joint  ovoid.     [Rhyacophilides.] 

0,  Terminal  joint  filiform,  very  long.     [Hydropsy chides.  ] 

B.  With  transverse  nerves  in  the  wings ;  terminal  joint  of  maxillary  palpi 

ovoid. 

a.  Maxillary  palpi  very  long,  very  pilose,  5-jointed  in  both  sexes.     [Lep- 

tocerides.] 

b.  Maxillary  palpi    moderate,  slightly   pilose,  4-jointed   in   the  males. 
[Phryganeides.] 


Order   HYMENOPTERA*  Linn. 

(Gymnoptera  Linn,  olim;  Gkoffroy-Gymnoptera  5'cop.;  Piezata 

Fabr. ;  Phleboptera  Clairv.) 

Char.  Wings  four,  naked,  membranous  ;  the  posterior  pair  smaller 
than  the  anterior,  with  comparatively  few  veins. 

Mouth  with  homy  jaws,  and  with  a  lower  lip  or  tongue,  sheathed 
by  the  maxillse. 

Tarsi  generally  5-jointed. 

Abdomen  armed  with  a  multivalve  saw  ovipositor,  or  sting,  in  the 
females. 

Larva  apod  and  vermiform  (or  eruciform  and  pedate  in  one  group). 

Pupa  incomplete  and  inactive. 

*    BlBLXOGK..    RbFKR.    TO   THX    HrUKNOPTBaA  IN  GKNXKAL. 

Jurine,     Nouvelle  M6thode  de  classer  les  Hymenopteres,  4to.  1807,  and  in  M^m. 

Acad.  Roy.  Turin,  torn.  xxiv.     (Observ.  on  Wings  of  Hym.) 
Spinota.     Insecta  Liguriie.     S  vols.  4to.  Genus,  1808. 
IGrby,     Monographia  apud  Anglis.    2  vols.  8vo.  Ipswich,  1802.  —  Ditto,  in  Linn. 

Trans.,  vol.  iv. 
FcAricius.     Systema  Piezatorum.     8vo.  Brunsv.  1804. 
Panzer,     Kritische  Revision  der  Insektenfaune  Deutchsl.   band.  ii.      (Entomoi. 

Yersuch  die  Jurin.  Gatteng.  Numb.  8vo.  1806.) 
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If  interesting  habits  and  economy,  great  development  of  Instinctive 
poivers  and  social  qualities,  be  considered  as  indicating  superiority  in 
their  possessors,  the  insects  composing  the  order  Hymenoptera  have 
certainly  far  greater  claims  to  be  placed  in  the  foremost  ranks  of  the 
insect  tribes  than  any  of  their  brethren.  The  bee,  the  wasp,  the 
ant,  the  saw-fly,  the  gall-fly,  and  the  ichneumon-fly,  all  belonging  to  this 
order,  have  attracted  the  attention  of  the  observer  of  nature  from  the 
earliest  period. 

As  an  order,  these  insects  are  distinguished  by  the  number,  com- 
parative size  and  structure  of  the  wings,  the  mandibulated  mouth, 
enclosing  a  labium  ensheathed  by  the  maxillae,  the  ovipositor,  or  sting, 
with  which  the  females  are  provided,  and  the  nature  of  their  metamor- 
phoses. 

The  eyes  are  generally  large  and  lateral,  occasionally  occupying,  in 
the  males  of  certain  groups,  the  greatest  portion  of  the  head :  they 

ChruHus,  J.  Z.  Naturg.  Klassific.  und  Nomencl.  der  Insekt.  yom  Bienen,  &c. 
4to.  Frankf.  a.  M.  1791. 

Harrisy  M,     An  Exposition  of  Engl.  Insects,  fol.  Lond.  1781. 

FaBtn.  Specimen  novam  Hymenoptera  Disp.  Method,  exhibens.  Lunds,  1814, 
4ta 

Khiff,  in  Der  GeseUscb.  Naturforsch.  Freunde  zu  Berlin  Magax.,  vol.  i.  p.  2.  4. 
—  Ditto,  Vergleichung  der  Piezata  Fab,,  und  Hymenoptera  Jurine  (in  lilig. 
Mag.,  vol.  ▼!.). 

SahU  Fargtau.  Hist.  Natur.  des  Insectes  Hymdnoptdres,  torn.  i.  Paris,  1836,  8vo. ; 
and  in  Encycl.  M^thodique,  tom.  x.  4to. 

IBufer,  in  Magazin  der  Entomol.,  vol.  ii. ;  and  in  Hell  wig's  edition  of  RossL 

Dtihlbom.  Exercitationes  Hymenopterologicae,  part  1 — 5.  Lund.  1831-33.  —  Ditto, 
Clavis  Novi  Hymenopt.  System,  adject.  Synops.  Larvarura.  Lund.  1835, 
4to.— -Ditto,  Prodromus  Hymenopt.  Scandinav.     Lund.  1836. 

2ktterttedL     Insecta  Lapponica,  small  fol.  1837. 

Bulletin  Moscow,  tom.  ix.  p.  431.  Description  d*  Hymenopt.  tant]  nouveaux  que 
oonnus. 

LatreSie,  Nouv.  Observ.  sur  la  maniere  dont  plusieurs  Ins.  Hym^nopt^res  pour- 
Toient  k  la  Subsistance  de  leur  Post^rit^,  in  Ann.  du  Mus.  d'Hist.  Nat.  1809, 
tom.  xiv. 

Savignf,     Description  de  TEgypte. 

Say.  North  American  Hymenoptera,  in  the  Contributions  of  the  Madurian  Ly- 
ceum, vol.  i.  Jan.  1 829,  p.  67.  Ditto,  in  the  Journal  of  the  Natural  History 
Society  of  Boston,  vol.  ii  1837.     Ditto*  in  Godman*s  Western  Reporter,  1823. 

WaUL     Reise  nach  Tyrol.  (Hymenopt.  by  King). 

Holiday f  in  Trans.  Linn.  Soc.,  vol.  xvii.  (Description  of  American  Hymenoptera.) 

Wettwoodt  in  Proceedings  of  ZooL  Soc.,  April  and  May,  1835;  and  the  general 
works  of  LintuBus,  Fabrieius,  De  Gear,  Rosmi  (ditto  edit,  by  lUiger),  Olivier 
(Encycl.  M^th.),  Walckenaer,  Panzer,  Schrank,  Klug,  Curtis,  Stephene. 
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are  generally  accompanied  by  three  minute  simple  ocelli^  placed  in 
a  triangle,  or  curved  line,  upon  the  crown  of  the  head.  M.  Dufour 
has  described  a  species  of  Anoplius  (Fam.  Pompilidae),  having  only  a 
single  ocellus  {Ann.  Soc,  Ent.  de  France^  torn.  ii.  p.  484.) ;  and  in  the 
apterous  females  of  certain  genera  they  are  entirely  wanting.  In  a 
very  few  species,  the  eyes  themselves  appear  also  to  be  entirely 

wanting. 

The  antennas  are  very  variable  in  structure  in  the  different  groups ; 
those  of  the  males  are  generally  much  more  developed  than  in  the 
other  sex,  and  of\en  furnished  with  various  appendages.  The  num- 
ber of  the  joints  varies  very  greatly  in  the  aberrant  tribes,  or  those  fur- 
nished with  an  ovipositor ;  but,  in  the  typical  aculeate  division,  these 
organs  are  filiform,  or  setaceous  and  simple,  and  almost  uniformly 
composed  of  thirteen  joints  in  the  males,  and  twelve  in  the  females. 

Tlie  mouth  is  composed  of  a  membranous  or  leathery  labrum  ;  a 
pair  of  homy  mandibles,  a  pair  of  long  membranous  or  leathery  max- 
illee,  each  provided  with  an  articulated  palpus,  varying  in  the  number 
of  its  joints  from  one  to  six;  and  a  lower  lip,  or  tongue, having  a  basal 
mentum  ;  lateral  palpi,  also  varying  in  the  number  of  their  joints  from 
one  to  four,  and  occasionally  with  slender  filaments,  or  paraglossas : 
this  organ  varies  in  length  according  to  the  size  of  the  maxillse,  in  the 
motions  of  whidi  it  participates.  In  many  species  the  mandibles 
cannot  be  regarded  as  organs  of  manducation,  being  employed  solely 
in  the  construction  of  the  nest ;  the  maxillae,  also,  are  unfitted  for 
mastication,  uniting  with  the  lower  lip  and  its  appendages,  to  which 
they  form  a  kind  of  sheath,  and  forming  an  elongated  rostrum,  of  very 
complex  construction,  by  which  they  collect  their  food,  which  consists 
of  honey,  and  forming  a  passage  to  the  entrance  of  the  alimentary 
canal.  This  latter  character  niay,  indeed,  as  St.  Fargeau  suggests 
(^Hist.  Nat.  Ins.  Hi/men.^  tom.  i.  p.  80.),  be  regarded  as  the  most  dis- 
tinguishing trait  of  the  order. 

The  body  of  these  insects  is  covered  with  a  hard  scaly  integument, 
the  three  portions  of  which  it  is  composed  being  ordinarily  distinct 
from  each  other. 

The  head  is  attached  to  the  thorax  by  the  narrowed  part  of  the 
prothorax ;  it  is  generally  transverse,  and  narrower  than  the  thorax. 

The  thorax  generally  forms  an  oval  mass  ;  the  prothorax,  to  which 
the  fore  legs  are  attached,  is  of  very  small  size,  owing  to  the  necessarily 
increased  development  of   the  other  thoracic  segments  supporting 
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the  wings ;  tlie  only  portion  visible  from  above  (except  in  a  few  spe- 
cies, which  have  an. elongated  neck,  as  Xiphydria,  Sec)  being  the  part 
which  is  usually  termed  the  collar,  having  its  posterior  margin 
arched,  and  sometimes  extending  to  the  base  of  the  fore  wings,  and 
forming  the  front  of  the  upper  portion  of  the  thorax.  It  is,  however, 
so  much  detached  from  the  remainder  of  the  prothorax,  that  Mr. 
Kirfoy  considered  it  as  not  belonging  thereto,  but  as  an  organ,  gui 
yeneris;  Messrs.  MacLeay  and  Audouin,  however,  agree  in  regarding 
it  as  a  portion  of  the  prothorax,  although  they  differ  as  to  its  exact 
analogue.  (Consult  Kirby  and  Spence,  ItUrod.,  vol.iii.  p.  541).,  Mac- 
Leay's  Memoir  in  the  eighteenth  number  of  the  ZooL  i/o«m.,Audouin's 
translation  thereof,  with  additional  notes^  in  the  Ann.  des  Sciences 
Naiur^f  torn,  xxv.,  Haliday,  in  EntomoL  Mag^y  vol.  v.  p.  212.,  and  Bur- 
meister*s  Manual^  English  edition,  p.  78.)  The  two  other  thoracic 
segments  are  united  into  a  mass ;  the  mesothorax,  from  bearing  the 
largest  pair  of  wings,  being  more  extensively  developed  than  the  me- 
tathorax,  and  bearing  on  its  upper  surface  a  conspicuous  plate,  which 
is  the  mesothoracic  scutellum ;  and  at  the  base  of  the  fore  wings  is  a 
pair  of  small  corneous  pieces,  termed  tegulse.  According,  however, 
to  Audouin  and  Latreille,  the  terminal  portion  of  the  thorax,  in  which 
a  pair  of  lateral  spiracles  is  observable,  is  the  real  representative  of 
the  basal  segment  of  the  abdomen  (in  those  species  which  have  the 
abdomen  pedunculated) ;  the  metathorax  itself  being  supposed  to  be 
reduced*  above,  to  a  narrow  arch,  whilst  the  first  apparent  segment 
of  the  abdomen,  forming  the  peduncle  in  certain  groups,  is,  in  effect, 
the  second  abdommal  sc^gntetit.  Messrs.  Kirby,  MacLeay,  Saint 
Fargeau,  and  Burmeister,  however,  consider  this  spiracle-bearing  por- 
tion as  the  termination  of  the  metathorax ;  and  I  have  clearly  shown, 
in  a  memoir  upon  the'ahatomy  of  the  edrwig,  published  in  the  IVans^ 
actions  of  the  Entomological  Societyy  vol.i.,  that  the  metathorax  is  pro- 
vided withapair  of  spiracles.*  In  a  memoir,  published  in  the  twenty-fiflh 
number  of  the  Entomological  Magazinej  I  have  also  endeavoured  to 
prove  that  the  hind  part  of  the  thorax  in  the  petiolated  Hyraenoptera, 
cannot  Jbe  regarded  as  abdominal ;  and,  in  a  subsequent  page,  under  the 

*  Consult  Latreille  (jFam.  Nat,,  p.  259.),  Cuvier  (Rapport,  on  Audouin'g  M^- 
awire,  p^  11.),  MaoLeay,  (in  ZooL  Joum,,  No.  18.),  Audouin  (in  Ann.  Soc.  Nat,, 
torn.  XXV.),  Burmeister  (Manual,  p.  85.),  Saint  Fargeau  (Hi$t,  Nat,  Ins,  Hym6n,, 
torn.  L  p.  78.). 
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family  TenthredinidsB,  I  have  entered  into  the  same  subject,  as  re- 
gards the  species  which  have  the  abdomen  sessile. 

The  wings  are  four  in  number ;  they  are  naked,  membranous,  and 
horizontal,  the  anterior  pair  being  much  larger  than  the  posterior, 
with  a  scaly  plate  (tegula  Lair,)  at  the  base  of  the  former  ;  they  are 
moreover  furnished  with  corneous  nerves,  or,  more  properly  speaking, 
veins  arranged  longitudinally  and  transversely,  but  much  fewer  in 
number  than  in  the  Neuroptera,  so  that  they  do  not  form  a  close  net- 
work, as  in  the  latter  order ;  the  spaces,  or  areas^  enclosed  between 
these  nerves  are  of  various  sizes,  and  are  termed  cells,  and  which  are 
of  great  service  in  the  investigation  of  the  inferior  groups  and  genera, 
as  first  pointed  out  by  Moses  Harris,  in  his  Exposition  of  English 
Insects^  published  in  1782,  and  subsequently  more  fully  developed  by 
Jurine,  in  his  Nouvelle  M^thode  de  classer  les  ff^fm^nopt^resj  Sfc.  (4to. 
1807).*  The  anterior  wings  are  also  furnished  with  an  incrassated 
spot,  termed  the  stigma,  near  the  extremity  of  the  anterior  margin, 
from  which  proceeds  a  nerve  of  a  curved  form,  running  towards  the 
tip  of  the  wing,  and  enclosing  one  or  two  cells,  termed  marginal  or 
radial ;  below,  and  running  nearly  parallel  with  this  curved  nerve,  is 
another,  connected  therewith  by  transverse  nerves,  enclosing  several 
cells,  termed  the  submarginal  or  cubital.  The  number  of  these  nerves 
is,  however,  liable  to  considerable  reduction,  the  wings  being  almost, 
and  even  entirely,  destitute  of  nerves  in  some  of  the  minute  species, 
constituting  the  families  Chalcididse  and  Proctotrupidae. 

Another  character  of  the  order  consists  in  the  connexion,  during 
flight,  of  the  two  wings  on  each  side  o£  the  body,  by  means  of  a  series 
of  minute  hooks  along  the  anterior  margin  of  posterior  wings,  which 

*  More  recently,  Jurine,  in  the  24th  volume  of  the  Memoirs  of  the  Academy 
of  Turin^  Saint  Fargeau  (Hist.  Nat,  Hym6nopt.y  p.  46 — 69. )>  Shuckard,  in  a 
memoir  published  in  the  first  volume  of  the  Transactions  of  tfie  Eniomol,  Soc.  of 
London^  and  in  his  work  on  the]^n/ttA  Fossorial  HymenopterOj  Gravenliorst  (/cAnev- 
monologia  Europcea,  vol.  vi.  plate  1.),  HaGday  {Entomol.  Mag,y  voL  v.  p.  211.), 
Professor  Wesmael  {Monogr,  Braeonides  de  Belpique,  pi.  1.),  and  Dr.  Th.  Hartig 
(Die  Aderfl.  DetUchsL,  pi.  7.  fig.  1.)  have  respectively  examined  in  great  detail  the 
composition  of  the  wings  of  the  Hymenoptera,  applying  distinct  names  to  the  dif- 
ferent cells  and  to  each  vein.  But  as  the  nature  of  the  wing-ribs  is  now  clearly 
ascertained  to  be  that  of  veins,  it  appears  to  me  that  a  more  natural  mode  of  treat- 
ing them  than  has  hitherto  been  proposed  must  be  based  upon  the  relation  of  the 
different  minor  veins  with  those  which  are  employed  in  the  greater  ascending  and 
descending  currents. 
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catch  the  hinder  margin  of  the  anterior  wings,  thus  producing  one 
continuous  surface  on  each  side. 

The  legs  are  generally  long  and  slender,  and  the  tarsi  (except  in 
a  few  minute  species,  —  Eulophus,)  are  5-jointed.  In  the  females  of 
many  fossorial  species  the  anterior  tibiae  and  tarsi  are  furnished  with 
strong  lateral  bristles,  useful  in  clearing  away  the  sand  in  nidification  ; 
and,  in  the  bees,  the  basal  joint  of  the  tarsi  is  greatly  increased  in 
size :  these  and  other  modifications  of  form  are  consequent  upon  di- 
versity of  economy. 

The  abdomen  is  very  variable  in  the  number  of  its  segments,  espe- 
cially in  the  Terebrantia.  In  the  Aculeata  it  is,  for  the  most  part,  com- 
posed of  seven  segments  in  the  males,  and  six  in  the  females.  Its  form 
is  also  very  various ;  in  some  species  being  sessile  or  attached  to  the 
posterior  part  of  the  thorax  by  its  entire  breadth,  and,  in  others,  being 
connected  therewith  by  a  more  or  less  slender  peduncle.  In  the  fe- 
males this  part  of  the  body  is  furnished  with  an  instrument  consisting 
of  five  or  six  valves,  or  sets.  Although  the  various  uses  to  which  this 
instrument  is  applied,  in  the  different  groups,  as  a  borer,  saw,  or  ve- 
nomous sting,  require  correspondent  modifications  in  structure,  yet  it 
appears  to  me  that  a  typical  formation  is  to  be  traced  throughout 
the  various  forms  under  which  it  appears ;  it  is  defended  exter- 
nally by  a  pair  of  lateral  flattened  plates,  articulated  near  the  centre, 
or,  rather,  near  the  point  where  they  emerge  from  the  anal  cavity, 
the  edges  being  externally  applied  closely  together,  forming  a  sheath 
for  the  protection  of  the  internal  organs,  which  consist  of  a  pair  of 
darts,  or  retroserrated  spiculae,- which  are  alternately  thrust  forward 
and  withdrawn,  being  themselves  enclosed  in  an  internal  sheath.  In 
the  aculeated  tribes,  the  latter,  enclosing  the  two  spiculse,  constitutes 
the  sting,  but  they  are  so  fine  that  they  appear  to  the  naked  eye  to 
consist  but  of  a  single  piece,  the  articulated  sheaths  being  internal.  In 
the  Ichneumons  with  exserted  ovipositors,  the  two  sheaths  are  equally 
exserted,  constituting  the  two  sheaths  of  the  ovipositor  itself,  which, 
although  appearing  like  a  simple  bristle,  is  formed  like  the  sting  of 
the  bees,  &c.  In  the  saw-flies,  the  spiculse  are  broad,  serving  as  saws, 
the  internal  sheath  being  also  flattened  and  divided  along  its  whole 
length  into  two  portions,  forming  supports,  like  the  thickened  backs  of 
the  ordinary  hand-saw  to  the  saws  themselves.  The  outer  sheaths  are 
distinct  and  broad,  the  saws  lodging  between  them  when  unemployed. 
Saint  Fargeau  regards  the  ovipositor,  or  oviscapte,as  he  terms  it,  and  the 
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Sting  as  distinct  instruments,  and  stating  that  there  is  a  tribe  which 
possesses  both  organs.  (Hist,  Nat,  £fym6nopt,y  p.  80.)  I  cannot  but 
think,  however,  that  there  must  be  some  mistake  in  this  assertion. 
Burmeister  has  given  another  and  apparently  incorrect  view  of  the 
analogous  structure  of  this  organ.   (Manual  of  EntomoLy  p.  1 98.) 

Exceptions,  of  course,  exist  to  almost  all  the  characters  of  the  order : 
thus,  apterous  insects  are  found  in  the  families  Formicidae,  Mutillidse, 
Chalcididee,  Cynipidse,  &c.  Some  ants  are  destitute  of  mandibles ; 
others  do  not  possess  an  aculeus ;  and  some  do  not  appear  to  possess 
the  least  trace  of  organs  of  sight. 

The  Hymenoptera  undergo  that  species  of  metamorphosis  which 
has  been  termed  incomplete,  the  pupa  itself  being  incomplete ;  the 
larvae,  in  the  majority,  are  vermiform  and  footless ;  the  mouth  in  these 
is  but  slightly  developed.  In  the  saw-flies,  however,  the  larvae  resemble 
the  caterpillars  of  Lepidoptera,  having  a  scaly  head  and  six  scaly  feet, 
and  numerous  fleshy  prolegs,  and  the  mouth  is  also  strongly  mandibu- 
lated ;  the  mandibles,  maxillae,  and  lips,  being  distinct  and  of  a  moderate 
size  ;  the  extremity  of  the  under  lip  is  also  furnished  with  a  spinneret, 
for  the  discharge  of  the  silken  threads  employed  in  the  construction 
of  the  cocoon.  The  larvae  of  the  saw-flies  feed  upon  leaves,  and  those 
of  the  Siricidae  upon  wood ;  but  those  of  the  remainder  of  the  order 
being  destitute  of  legs,  are  indebted  to  the  instinctive  care  of  the 
parent  fly,  which  deposits  her  eggs  in  those  situations  where  the  future 
grubs  will  be  certain  of  an  ample  supply  of  food,  either  in  the  interior 
of  the  bodies  of  other  insects  (as  in  the  Ichneumons,  &c.),  or  by  feeding 
upon  insects  which  have  been  captured  and  deposited  with  the  eggs  (as 
in  the  Fossores),  or  by  devouring  the  substance  of  vegetable  galls  raised 
by  the  irritating  matter  deposited  by  the  female  at  the  time  of  ovi- 
position  (as  in  the  Cynipidae),  or  lastly,  by  feeding  upon  vegetable 
matter,  as  pollen  paste,  deposited  with  the  egg,  in  curiously  constructed 
nests,  as  in  many  bees.  The  larvae  of  the  ants,  however,  as  well  as  of 
some  species  of  bees,  and  other  social  species,  are  tended  and  fed  by 
the  perfect  neuter  insects,  with  as  great  care  as  though  they  were  their 
own  offspring.  When  arrived  at  their  full  growth,  and  after  undergoing 
several  previous  moultings,  these  larvae  are  transformed  into  inactive 
pupae,  in  which  all  the  limbs  of  the  future  insect  are  observable, 
encased  in  distinct  sheaths,  and  folded  upon  the  breast.  In  some 
small  species  of  the  order,  chiefly  belonging  to  the  family  Chalcididae, 
the  limbs  are  so  flrmly  arranged  together,  that  the  pupa  has  the  appear* 
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ance  of  ah  obtected  (Lepidopteroua)  chrysalis.  Dr.  F.  T.  C.  Ratze- 
burg  has  published  a  memoir  in  the  Nova  Ada  Natur,  Curios,  (tom. 
xvi.  1832),  entitled  Vber  BtUurickelimg  der  Fusslosen  Hymenopteren 
larven  nUt  besonderer  rueksichi  auf  die  gattung  Formicoy  the  chief 
object  of  which  is  to  prove  that  the  first  segment  of  the  body,  as  well 
as  the  head  of  the  apodal  larva,  corresponds  with  the  head  of  the 
pupa ;  that  the  fourth  segment  of  the  body  (exclusive  of  the  head) 
corresponds  with  the  metathorax,  and  the  fifth  segment  with  the  abdo- 
minal peduncle.  Ratzeburg  appears  to  have  arrived  at  this  conclusion 
from  having  noticed  that,  in  the  larva  immediately  preceding  the 
change  to  the  pupa  state,  the  eyes  of  the  pupa  appear  visible  through 
the  slender  skin  of  the  second  segment  (inclusive  of  the  head),  and 
that  the  fifUi  and  sixth  segments  are  contracted.  This  view  of  the 
subject  is  so  completely  at  variance  with  what  is  observed  in  other, 
pedate  larvae,  in  which  it  is  certain  that  the  head  of  the  larva  corre- 
sponds with  the  head  of  the  pupa  and  imago,  and  the  circumstances 
noticed  by  Ratzeburg  are  so  easily  accounted  for  upon  considering 
the  necessary  increased  size  of  the  head  of  the  enclosed  pupa  over 
that  of  the  larva,  that  I  do  not  hesitate  to  consider  these  views  as  un- 
tenable, as  I  have  more  fully  endeavoured  to  prove  in  a  memoir  upon 
this  subject,  published  in  the  TVansactions  of  the  Entomologuxd  Society 
(vol.  ii.  p.  121.). 

On  arriving  at  the  perfect  state,  these  insects,  for  the  most  part, 
take  but  little  nourishment,  and  this  almost  exclusively  consists  of 
the  nectar  of  flowers.  Many  species,  indeed,  especially  belonging  to 
the  family  of  the  bees,  may  be  observed,  from  morning  till  night,  busy 
in  the  flowers  ;  they  are,  however,  occupied  in  collecting  pollen  and 
honey  for  the  stores  of  their  future  progeny,  rather  than  providing 
food  fi)r  themselves  ;  and  the  same  remark  may  be  made  respecting 
the  ferocious  Fossores,  which  may  be  observed  dragging  along  the 
dead  bodies  of  other  insects,  which  they  themselves  do  not  devour. 
The  wasps  and  ants  are  certainly  more  or  less  carnivorous  ;  but  the 
havoc  which  these  insects  make  in  our  wall-fruit  prove  that  they  are 
equally  partial  to  vegetable  matter  ;  and  cells  filled  with  honey  have 
been  observed  in  the  nests  of  some  Polistides,  having  even  been  found 
by  M.  Aug.  Saint  Hilaire  in  the  nests  of  the  Brazilian  P.  licheguana, 
a  very  venomous  species.  The  affection  which  the  ants  bear  to  the 
Aphides  having  for  its  object  the  obtaining  a  supply  of  the  saccharine 
fluid  emitted  by  the  latter,  called  honey  dew,  is  also  a  proof  of  die 
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same  fact.  Hence,  the  various  forms  observable  in  the  structure  of  the 
mouth  of  these  insects,  notwithstanding  the  uniformity  of  the  nature  of 
their  food,  are  dependent  upon  the  form  of  the  flowers  from  which  the 
nectar  is  procured ;  the  means  by  which  it  is  prepared  and  transported 
either  for  food  or  for  store  for  the  future  young ;  and  the  various  modes 
in  which  the  different  parts  of  the  mouth  are  employed  in  the  construc- 
tion of  the  nests.  For  instance,  if  a  flower  be  long  and  tubular,  it  is 
necessary  that  the  tongue  should  be  elongated  and  slender ;  whereas  in 
those  species  which  collect  the  honey  from  shallow  or  flat  flowers,  the 
tongue  is  shortened.  In  those  species,  again,  which  collect  honey  for 
store  for  their  young,  the  tongue  and  its  appendages  are  of  large  size ; 
whereas  in  those  which  need  only  a  very  small  supply  of  honey  for 
their  own  support,  it  is  short  and  narrow.  The  form  of  the  mandibles, 
again,  is  entirely  dependent  upon  the  mode  of  construction  of  the  nest, 
serving  as  trowels,  rasps,  &c.  The  order  is  also  anomalous,  from  com- 
prising species  which  are  composed  of  three  kinds  of  individuals, 
namely,  males,  females,  and  neuters.  The  latter  occur  in  no  other 
order  of  insects  except  in  the  single  Neuropterous  family  Termitidse ; 
and  as  they  exist  only  in  the  social  species,  where  a  great  share  of  the 
labour  of  the  community  is  cast  upon  a  certain  portion  of  the  inha- 
bitants, it  is  necessary  for  the  due  performance  of  the  labour  by  the 
latter,  that  they  should  not  interfere  with  the  duties  of  the  individuals 
occupied  in  continuing  the  race  ;  and  their  sexual  organs  and  instincts 
are  accordingly  rendered  singularly  abortive.  In  all  other  respects 
they  are  females.  These  peculiarities  will  however  more  properly 
obtain  notice  under  the  respective  families.  The  duration  of  the 
existence  of  these  insects  never  exceeds  one  year,  there  being  only 
one  generation  during  that  period. 

This  order  is  of  very  considerable  extent,  being  apparently  inferior 
only  to  the  Coleoptera.  Messrs.  Kirby  and  Spence  have  estimated  the 
number  of  its  species  as  averaging  about  one  fourth  of  the  insect  po- 
pulation. In  this  country  we  probably  possess  3000  species,  of  which 
two  thirds  are  of  minute  size.  These  insects,  judging  at  least  from  the 
number  of  large  species  sent  home  by  travellers,  appear  to  be  far 
more  abundant  in  tropical  climates  than  in  our  country.  The  species 
seldom  occur  of  a  very  large  size,  very  few  attaining  or  exceeding  two 
inches  in  length,  or  three  in  the  expansion  of  the  wings. 

Messrs.  Kirby  and  Spence  seem  to  consider  that,  in  respect  to  the 
mode  of  taking  their  food,  the  Hymenoptera  can  belong  to  neither  of 
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the  great  divisions  Mandibdata  and  Haustellata,  but  that  they  really 
lap  their  food,  and  might  thence  be  termed  lappers,  their  mandibles 
being  employed  in  their  economy.  Dumerii  however,  {Considerate 
G6n^aLy  p.  9.),  gives  them  <<  la  double  faculte  "  of  masticating  and 
sucking  the  food,  considering  the  lower  organs  of  the  mouth  as  form- 
ing <<  une  sorte  de  tube  et  de  langue."  Hence  Lamarck  makes  the 
Hymenopterathe  connecting  order  between  theMandibulataand  Haus- 
tellata.  Latreille>  attaching  greater  importance  to  the  organs  of  flight 
than  to  the  mouth,  has  placed  the  Hymenoptera  between  the  Neu- 
roptera  and  Lepidoptera,  regarding  Phryganea  and  Termes  as  forming 
the  passage  between  the  two  former  orders  and  the  long-tongued  bees 
as  approaching  the  Lepidoptera.  (Considerat,  GiniraLj  p.  73.  76.), 
Another  circumstance,  confirming  the  relationship  with  the  last-named 
order,  occurs  in  the  resemblance  between  the  larvs  of  the  Saw-flies 
and  the  caterpillars  of  the  Lepidoptera. 

Mr.  MacLeay,  on  the  other  hand,  places  the  Hymenoptera  between 
the  Coleoptera  (with  which  they  are  supposed  to  be  connected  by  the 
osculant  order  Strepsiptera),  and  the  Trichoptera,  the  Tenthredinidee 
being  considered  as  Trichopterous,  and  the  Uroceridse  as  forming  an 
osculant  order,  Bomboptera,  between  the  Trichoptera  and  Hymen- 
optera^  which  last  order  is  thus  reduced  to  the  species  possessing 
apodal  larvse ;  thus,  by  means  of  the  connection  between  the  Ants 
(Formicidae),and  White  Ants  (Termitidae);  and  theCaddice-flies(Phry- 
ganeidffi),  and  Saw-flies  (Tenthredinidse),  a  strong  relation  is  shown 
to  exist  between  the  Linnsean  orders  Hymenoptera  and  Neuroptera. 

It  seems  to  be  admitted  on  all  hands  that  the  insects,  which  are  the 
real  analogues  of  the  present  order,  exist  in  the  Dipterous  order,  almost 
every  Hymenopterous  group  having  its  representative  in  the  latter. 
Mr.  MacLeay  has  also  noticed  the  apodal  structure  of  the  larvae  as 
analogous  in  both  orders,  adding  also  the  Incomplete  or  coarctate 
nature  of  the  metamorphosis :  no  Hymenopterous  insect,  however, 
undergoes  the  latter  kind  of  transformation. 

The  order  was  established  by  Linnaeus  under  the  name  of  Gymnop- 
tera  (naked  wings),  in  the  4th  edition  of  the  Systema  Naturm  (1744) ; 
it  had  previously,  by  the  old  naturalists,  been  united  with  the  Neurop- 
tera. In  this  edition,  as  well  as  in  the  1st  edition  of  his  Fauna 
Suecica  (in  which  work  the  name  of  the  order  was  changed  to  Hy- 
menoptera), it  was  composed  of  only  four  genera,  Tenthredo,  Ichneu- 
mon, Apis,  and  Formica ;  but  in  the  subsequent  writings  of  the  il-* 
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lustrious  Swede,  the  genera  Cynips  and  Urocerus  were  separated  from 
Tenthredo ;  Sphex,  Chrysis,  and  Vespa  from  Apis,  and  Mutilla  from 
Formica.  In  his  last  edition  of  the  SysUma  Natur€B^  314  Hymenop- 
terous  species  were  described;  but  in  Gmelin's  13th  edition  of  this 
work,  their  numbers  were  increased  to  1241.  Other  genera  were 
added  by  Geoffiroy,  Fabricius,  Panzer,  &c.,  but  the  first  attempt  to 
distribute  these  generic  groups  into  primary  sections  was  successfully 
made  by  Latreille,  who  divided  the  order  into,  1st.  The  Terebrantia; 
and,  2d.  The  Aculeata;*  the  former  including  the  Saw-flies  (Secu- 
rifera),  and  the  Cuckoo-flies  (Pupivora) ;  and  the  latter  comprising  the 
Ants  (Heterogyna),  Sandwasps  (Fossores),  Wasps  (Diploptera),  and 
Bees  (Mellifera).  In  the  Terebrantia  the  construction  of  the  abdo- 
men and  ovipositor  and  the  antennae  offer  the  most  satisfactory  cha- 
racters for  classification,  but  which  become  almost  useless  from  their 
uniform  structure  amongst  the  Aculeata ;  resource  is  therefore  had^ 
in  the  latter  section,  to  the  wings,  the  habits  of  the  insects,  and  the 
nature  of  the  food  of  the  larvae,  &c. 

Mr.  MacLeay,  excluding  Tenthredo  and  Urocerus  from  the  order, 
divides  it  into  five  groups  :  —  1.  Anthophila  (Bees),  connected  by  the 
Wasps  (the  folding  of  the  wings  of  which  does  not  appear  to  him  to  be  a 
character  of  so  much  importance  as  it  possesses  in  Latreille's  system), 
with  2.  Rapacia  (Sand-wasps) ;  3.  Pupivora  (Cuckoo-flies,  he) ;  4. 
Heterogyna  (Ants);  and  5.  Tubulifera( Ruby- tails).  The  removal  of 
the  Ants  (and  Mutillae),  from  their  intimate  allies  the  Anthophila  and 
Rapacia,  to  a  situation  between  the  parasitic  Pupivora  and  Tubulifera, 
cannot  be  maintained.  In  like  manner,  and  for  the  reasons  given  by 
Messrs.  Kirby  and  Spence  (IntroducLy  vol.  iv.,  p.  374.),  and  upon 
other  considerations  which  I  have  detailed  in  my  volume  upon  Insects 
in  the  Cabinet  Cyclojxsdia  of  Dr.  Lardner,  I  do  not  adopt  Mr.  Mac- 
Leay's  removal  of  tlie  TenthredinidsB  and  Uroceridas ;  and  therefore 
propose  the  following  arrangement,  founded  chiefly  upon  the  views  of 
Latreille: — 

Sect.  I.  Terebrantia,  Latreilley  (Hymenoptera  Aberrantia),  exhibit- 
ing very  variable  structure,  but  having  the  abdomen  of  the  females 
furnished  with  an  instrument  employed  as  a  saw  or  borer  for  de- 
positing the  eggs.     Antennsd  various. 
Sub-section  1.  Phytiphaga,   Sessiliventres,  Securifera,   or 

*  It  may  be  noticed  that  Linnsus  thought  of  dividing  the  Hymenoptera  into  two 
sections,  « secundum  oculeum  punctorium  vel  mitem.**  {PhUot.  Entomol,  4 to., 
p.  29.) 
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Serrifeba,  having  the  abdomen  sessile^  the  larvse  feeding 
upon  vegetable  matter,  with  a  well  developed  mandibulated 
mouth.    Fara.  1.  Tenthredinida.    %  Urocerida. 
Sub-section   2.      Entqmophaga    (Pupivora    Latr,)^  having   the 
abdomen  attached    to    the    thorax  by  a  portion  only  of  its 
transverse  diameter:  larvae  with   slightly  developed  mandi- 
bulated trophi,  for  the  most  part  feeding  parasitically  upon 
other  living  insects. 
Division  1.  Spiculifera,  abdomen  with  an  elongate  plurivalve 
oviduct :  larvae  for  the  most  part  feeding  parasitically  upon 
other  living  insects.     Fam.  3.  Cynipida,    4*  JEvaniidoB.    5. 
Ichneumonida,-  6.  Chedcidida.     7.  PtociotrupidiB, 
Division  2.     Tubulifera,  Lair,     Extremity  of  abdomen   tu< 
bular,  retractile,  and  furnished  with  a  minute  sting.    Larvae 
feeding  upon  the  larvae  of  other  Hymenoptera,  or  upon  dead 
insects  deposited  by  the  parents  of  such  larvae  for  the  sup- 
port of  the  latter.     Fam.  8.  ChryMidoB, 
Sect.  II.    AcuLEATA,    Laireille    (Hymenoptera    Normalia,   or  the 
typical  portion  of  the  order),  the  abdomen  of  the  females  (and 
neuters),  armed  with  a  sting  connected  with  a  poison  reservoir. 
Antennae  of  the  males,  13-;  females,  12-jointed. 
Sub-section  1.  Pr^dones,  Lair.  (Heterogyna,  Fossores,  and  Di- 
ploptera,  Latr,)    having  the  basal  joint  of  the  posterior  tarsi 
cylindrical,  not  dilated,  nor  formed  for  collecting  pollen :  larvae 
feeding  upon  other  insects  stored  up,  or  upon  animal  or  vegetable 
fluids  provided  by  neuters.     Fam.  9.  Crabronidte^  10.  Larridte^ 
11.   JSembecidaf    12.    Sphegida^    13.    ScoHida,    14.  MuHiUda 
15.  Farmieiday  16.  Ve^fnda. 
Sub-section  2.  Mellifbra,  Lair,y  having  the  basal  joint  of  the 
posterior  tarsi  dilated  and  pollinigerous.     Larvae  feeding  upon 
honey  or  pollen  paste,  deposited  by  the  parent,  or  collected  by 
neuters.     Fam.  !?•  Andrenida,  18.  Apida, 
A  succession  of  affinities  appears  to  exist  amongst  these  families. 
The  bees,  which  are  the  most  perfectly  organised  and  typical  insects 
o€  the  order,  lead  to  the  Vespidae  by  means  of  such  short-tongued 
bees  as  Hylaeus,  &c.;  whilst  the  transition  from  the  wasps  by  the 
solitary  species  (Odynerus,  &c.)  to  the  Crabronidae,  Sphegidae,  Bem- 
becidae,  Scoliidae,  and  Mutillidae,  is  almost  unbroken.     The  ants  are 
of  difficult  location.    Their  introduction  immediately  preceding  the 
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wasps,  according  to  the  views  of  Latreille  (Genera  Crustaeeorumy  SfCy 
Tol.  iii.  p.  220.),  interrupts  the  series  founded  upon  the  great  re- 
semblance between  such  genera  as  Philanthus  and  Vespa  (Latr. 
Consid,  Ginirales^  p.  76.),  and  upon  the  fossorial  habits  of  certain 
Vespidse ;  whilst,  by  placing  the  ants  at  the  head  of  the  Prssdones, 
as  in  the  later  works  of  the  same  author,  they  are  far  removed  from 
the  social  bees  and  wasps  with  which  they  agree  in  their  entire 
economy.  I  have  adopted  the  former  situation  for  this  family,  al- 
though I  cannot  but  think  it  would  violate  fewer  relationships  were 
the  ants  to  terminate  the  order ;  their  supposed  affinity  with  the 
Mutillidae  would,  indeed,  in  this  view  be  broken;  but  the  relation 
between  these  two  families  is  in  reality  very  slight.  By  this  means 
the  series  above-mentioned  would  be  maintained,  and  the  connection 
existing  between  the  aberrant  Chrysididae  and  certain  Fossores,  as 
evinced  by  their  habits,  maintained.  In  the  construction  of  tlie 
ovipositor,  as  well  as  in  the  nervures  of  the  wings,  some  Chrysididae 
nearly  approach  the  Proctotrupidse,  especially  certain  splendid  exotic 
species  which  I  have  seen  in  the  Royal  Museum  of  Berlin,  allied  to 
Bethyllus  * ;  the  genus  Stephanus  seems  to  connect  the  Ichneu- 
monidse  and  Evaniidae,  which  latter  are  regarded  by  Latreille  as 
nearly  related  to  the  Uroceridee.  The  Cynipidae  appear  to  me  how- 
ever, in  their  gall-forming  and  consequent  herbivorous  habits,  to 
approach  nearer  to  the  Tenthredinidac,  some  of  which  are  similarly 
gall -formers.  In  the  structure  of  the  ovipositor  they  also  approach 
Oryssus  amongst  tlveUroceridae,  whilst  in  the  parasitic  habits  of  several 
recently  observed  species  (Allotria  victrix,  Westw,y  Spc)  they  are 
closely  connected  with  some  of  the  minute  Adscitous  Ichneumons, 
especially  Aphidius,  &c.  The  Uroceridae,  in  the  structure  both  of  the 
ovipositor  and  larvae,  admirably  intervene  between  the  Entomophaga 
and  Tenthredinidae ;  which  last  are  certainly  farther  removed  from  the 
types  of  the  order  than  any  other  of  the  Hy menoptera.  f 

*  The  genus  Bethyllus  seems  to  be  nearly  allied  to  certain  Tiphio;.  Mr.  Hali- 
day  evcQ  seems  to  regard  it  as  aculeate,  and  as  closely  connected  with  Stigmus ; 
from  his  account  of  its  habits  it  also  appears  to  be  fossorial. 

f  By  reversing  the  groups  composing  the  section  Aculeata,  as  arranged  above, 
the  bees,  which  are  certainly  the  types  of  tlie  order,  would  be  removed  to  the 
greatest  distance  from  the  adjacent  orders  of  Trichoptera  (with  which  the  saw-flics 
from  the  connecting  link)  and  Coleoptcra  (with  which  some  species  of  ants,  accord- 
ing to  Mr.  MacLeay,  form  the  connection).  By  this  means,  however,  the  circular 
succession  would  be  prevented,  the  ant»  and  saw-flies  having  no  bond  of  union. 
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It  remains  shortly  to  notice  the  arrangements  recently  proposed  by 
Stephens,  Saint  Fargeau,  Dahlbom,  and  Hartig ;  the  three  last  of 
whom  have  devoted  almost  exclusive  attention  to  this  order.  The 
arrangement  of  Mr.  Stephens  agrees  with  that  given  above,  except 
that  a  third  section  (inappropriately  termed  Tubulifera)  is  formed  of 
the  families  Chrysidids,  Chalcididae,  Proctotrupidse,  and  Cynipids, 
and  placed  after  the  bees.  In  adopting  this  plan,  Mr.  Stephens  yras 
doubtless  influenced  by  the  remarks  of  Mr.  MacLeay  upon  the  sup- 
posed affinities  between  the  Chrysididse  and  some  splendid  foreign 
bees,  and  between  the  Chalcidids  and  the  order  Strepsiptera,  which 
Mr.  Stephens  places  immediately  afler  the  Hymenoptera.  The  re- 
moval of  the  Cynipidffi,  Chalcididse,  &c.,  from  the  Ichneumonids,  is 
clearly  unnatural,  as  well  as  the  juxtaposition  of  the  latter  and  the 
ants. 

The  views  of  M.  Saint  Fargeau,  as  developed  in  various  articles  in 
the  Encydopidie  Methodique,  Magasin  de  Zoologie,  Annales  de  la 
Sociite  ErUotnol,  de  France^  and  more  especially  in  his  Hist,  Natur, 
des  Hyminopt^resy  are  highly  interesting,  being  the  result  of  a  scru- 
pulous examination  of  <<  toutes  les  parties  des  corps  de  T  Hym6nop- 
tbre  adulte,  dorU  la  forme  est  V expression  de  ses  habitudes  morales  et 
mdme  de  sa  vie  sous  la  forme  de  larve  "  {Hist.  Nat.  Hym,  p.  89.). 
The  adoption  of  these  views  has  necessarily  require(!  a  minute  in- 
quiry into  the  habits  of  the  various  groups,  and  an  equally  careful 
examination  of  the  variations  of  structure  dependent  thereupon ;  and 
its  effects  are  perceived  in  the  arrangement  of  the  families.  The 
order  is  divided  into  two  sub-orders,  corresponding  with  the  two 
primary  sections  given  above,  but  to  which  the  names  of  Hym6n- 
optdres  Ovitithers  (or  Aculeata),  and  Oviscapters  (or  Terebrantia) 
are  applied,  in  allusion  to  the  mode  of  depositing  the  eggs.  In  the 
former  there  is  said  to  be  no  exterior  elongation  of  the  oviduct,  the 
eggs  passing  from  the  aperture  of  this  organ  into  an  anal  cavity*, 
which  opens  horizontally,  and  discharges  the  e%%  near  the  food  pre- 
pared for  the  future  larva,  the  female  being  moreover  armed  with  a 
sting.  In  the  Oviscapters  the  eggs  are  introduced  into  the  iaterior  of 
various  bodies,  and  it  is  necessary  therefore  that  the  oviduct  should 

«  Figured  by  Reaumur  {Mim,  torn.  v.  pi.  29.  fig.  1.).  This  figure  is  atyariance 
with  the  more  elaborate  figures  of  Swamraerdam  (pi.  1 8  and  f  9. )  ;  hence,  as  well 
as  from  the  slight  degree  of  attention  hitherto  bestowed  upon  the  mode  in  which 
the  egg  is  dischargetl  in  these  tribes,  I  feel  inclined  to  regard  Saint  Fargeau's  defi- 
nition with  distrust. 
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be  externally  prolonged  for  this  purpose ;  which  external  elongation  is 
named  the  oviscapt.  The  sub-order^  Ovitithers,  is  divided  into  Phy- 
tiphages  (the  larvsB  of  which  feed  upon  vegetable  fluids),  and  Zoo- 
phages  (the  krvsB  of  which  feed  upon  other  insects,  larvss,  or  spiders). 
The  Phy  tiphages  are  divided  into  either  Nidifians  (nest-makers),  or  pa- 
rasites. The  Nidifians  are  divided  into  the  social  and  solitary  species, 
and  the  social  species  into  those  whose  communities  exist  several 
years,  and  those  which  are  annual. 

The  Phytiphagous,  nest-making,  social,  perennial,  Ovitithers,  com- 
prise the  family  of  the  Ants,  and  the  two  genera  Apis  and  Melipona. 
The  genus  Bombus,  and  the  family  Polistides  (including  Vespa, 
Polistes,  Epipone^  and  some  new  genera  of  social  wasps)  are  annual. 
So  far  only  have  the  details  of  this  system  been  developed.  That 
this  view  of  the  subject  is  highly  interesting;  and  likely  to  lead,  when 
fully  worked  out,  to  important  results  in  the  classification  of  the 
order,  cannot  be  doubted.  At  the  same  time  when  we  see  by  this 
mode  of  arrangement,  insects  widely  separated,  which  are  most  in- 
timately allied  in  general  structure,  although  varying  in  the  form  of 
those  particular  organs  which  are  employed  in  constructing  a  nest^ 
when,  for  instance,  Psithyrus  and  Euglossa  are  removed  far  from 
Bombus,  Odynerus  from  Polistes,  &c.,  we  cannot,  as  it  seems  to  me, 
but  question  whether  too  great  an  importance  has  not  been  bestowed 
upon  the  '<  habitudes  morales"  of  these  insects.  I  have,  however, 
elsewhere  entered  more  fully  into  this  question  (JBrii.  CycL  vol.  ii. 
p.  874.),  and  shall  only  add  that,  in  many  cases,  as  for  instance  in 
Psithyrus,  Nomada,  Ceropales,  &c^  the  parasites,  as  they  are  not 
quite  correctly  termed,  merely  deposit  their  eggs  in  the  already  pro« 
visioned  nests  of  other  insects,  and  that  the  progeny  of  the  intruder  being 
first  hatched,  consume  the  food  stored  up  for  the  real  inhabitant.  There 
is,  therefore,  no  real  difierence  between  the  constitution  and  more  im- 
portant organisms  of  these  miscalled  parasites  and  the  species  upon 
which  they  are  parasitic.  It  is  therefore  as  absurd  to  place  them 
apart,  as  it  would  be  to  separate  the  cuckoo,  as  a  distinct  primary 
division,  from  other  birds. 

Dr.Dahlbom,  a  most  assiduous  Swedish  Hymenopterologist,  has 
recently  published  a  very  interesting  sketch  of  the  distribution  of  this 
order  in  his  Claris  Novi  Hymenopterorum  SyttemaHs  (Lundae,  1835, 
4«to.).  He  considers  the  fossorial  Hymenoptera  as  the  analogues  of  the 
Mammalian  Primates,  on  account  of  the  very  imperfect  or  undeveloped 
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State  of  the  young  and  the  great  activity  of  the  predaceous  imago, 
whilst  the  herbivorous  Tenthredinidse,  from  their  more  perfectly  or- 
ganised and  active  larvae  and  sluggish  imago,  appear  to  represent  the 
Pecora  at  the  end  of  the  order.  He  considers  the  order  as  containing 
four  principal  divisions,  which,  from  their  habits,  he  names  Raptatoria, 
Parasitica,  ^dificatoria^  and  Plantivora,  each  being  connected  with 
the  other  three  by  means  of  transition  groups. 

His  more  detailed  view  of  the  distribution  of  the  families  <<ana- 
tomia  externa,  metamorphosi  moribusque  simul  consideratis,''  does 
not  appear  to  be  quite  in  accordance  with  the  quaternary  division 
mentioned  above,  being  evidently  artificially  constructed,  as  appears 
from  the  numbers  attached  to  the  families.  The  following  is  a 
concise  abstract  of  it :  — 

I.   Imago  with  petiolated  abdomen.     Larvse  apod,  subvermiform. 

A.  Imago  predaceous,  aculeate,  solitary,  fossorial.     Larvae  insectivorous,  or 

erucivorous. 
Fam.  1.    Fompilini,    S.    Mellinii,    7.   Bembicini,     5.  Pempbredonides, 
4.  Sphegides,  2.  Larrates,  6.  Crabronides. 

B.  Imago  styliferou^  tubuliferous  or  aculeated,  solitary.     Larvae  erucivoroua, 

or  pupivorous. 
Fam.  8.  Ichneumonides,    9.   Braconides,    10.  Evaniales,  20.  Masarides, 
13.  Psilides,  14.  Tiphiales,  21.  Nomadini,  11.  Pteromalini,  18.  £u- 
menides,  12.  Chrysidides,  17.  Sapygini,  15.  Mutillariae. 

C.  Imago  nest -building,  living  in  society.     Larvae  omnivorous. 

Fam.  19.  Vesparis  (sociales),  15.  Formicariae. 

D.  Imago  nest-building,  solitary  or  social.     Larvse  mellivorous. 

Fam.  22.  Andrenides,  23.  Anthophorini,  2^.  Apiarice  (sociales). 
£.  Imago  living  in  galls,  with  the  abdomen  compressed.     Larvae  feeding  on 
galls. 
Fam.  25.  Cynipseae. 

II.  Imago' with  sessile  and  depressed  abdomen;  oviduct  spiral.    Larvae  gallivorous?. 

Fam.  26.  Oryssini. 

III.  Imago  with  sessile  and  depressed  abdomen.     Larvae  eruciform,  pedate,  plan- 
tivorous. 

Fam.  27.  Siricides  [Urocerids^],  28.  Tenthredinides. 

With  the  exception  of  the  different  location  and  juxtaposition  of 
these  primary  groups  the  arrangement  here  given  is  not  materially 
unlike  that  of  Latreille.  The  section  B  appears  to  be  a  most  ar- 
tificial assemblage,  sufficient  to  prove,  in  connection  with  the  admission 
of  Dahlbom  (that  certain  parasitic  species  occur  in  the  raptatoria], 
mellivorous,  and  gallivorous  groups,  which  nevertheless  agree  com- 
pletely in  general  habits,  as,  for  instance,  Psithyrus  amongst  the  bees, 
&c.)  that  a  distribution  of  the  Hymenoptera,  based  upon  natural  habits 
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aloDe,  is  as  completely  artificial  as  any  arraDgement  resting  upon  any 
other  single  character.  Thus  the  Eumenides  and  Mutillariae  amongst 
the  Parasitica  are  strictly  raptatorial ;  and,  if  the  parasitic  Fsithyrus, 
&c,  be  admitted  into  the  iBdificatoria,  there  is  no  ground  for  excluding 
the  Noraadini.  In  this  respect  the  views  of  Dahlbom  are  not  so 
precise  as  those  of  Saint  Fargeau,  which  are  based,  not  only  upon  tlie 
natural  habits  but  also  upon  the  precise  structure  of  those  individual 
organs  which  are  employed  in  performing  such  habits. 

Dr.  Theodore  Hartig,  in  a  memoir  published  in  Wiegnuxnns  Archiv, 
18S7,  No.  2;  and  in  his  Die  Aderflugler  Deutchshndsy  has  proposed 
an  arrangement  founded  upon  the  external  characters  of  the  imago, 
and  originating  in  a  dichotomy,  nearly  agreeing  with  that  of  La- 
treille,  well  characterised  by  the  structure  of  the  trochanters,  a  pe- 
culiarity not  previously  adopted  for  this  purpose. 

Hy^enopter.         r^„^„^  /'"•L^uf"  '''""  '^'^^"'}  «•  ^^y^"^^ 

JLiitrocna  I  .     •<    .,,.  ...         .  •    i*  s 

(Trpchanteribus    1     connate  jtibmjantiCB    spina    apx*!' |  h.  Xylophigfc 

'       (^abdomine  vel  sessili  vel  petioUto       -         -  H.  Parasitica. 
M       t      h  I  '^^''^1^™  postic.  articul.  1  mus.  simplex      H.  Rapientia. 

(Tro^h«x'J^bu.     r'lJ.^-   "*!""'•     *.""'•   Pj'"""1".*]H.AnthophU.. 
inarticulatis)      J  -  -  -  -  j 

The  Phyllophaga  comprises  the  family  of  the  saw-flies ;  the  Xylophaga 
that  of  the  Uroceridae ;  the  Parasitica,  those  of  the  Evaniidse,  Ichneu- 
monidae,  Chalcididse,  Proctotrupidss  and  Cynipidae?;  the  Rapientia 
consists  of  the  Sand-wasps,  Wasps,  Ants,  and  Chrysidids  ;  and  he 
Anthophila,  the  solitary,  social,  and  parasite  Bees. 


The  TEREBRANTIA,  or  first  general  and  aberrant  section  of  the 
Hymenoptera,  is  distinguished  by  having  the  posterior  trochanters 
2-jointed,  and  the  abdomen  in  the  females  furnished  with  a  lamellate 
or  filiform,  auger-like,  and  generally  more  or  less  exserted  instrument, 
employed  for  the  purpose  of  depositing  the  eggs  in  the  various  bodies 
destined  for  their  reception.  This  instrument  is  connected  with  glands 
which  do  not  secrete  a  highly  concentrated  poison,  although  it  is 
evident  that,  in  some  species  (as  the  GalLflies,  and  some  Tenthre- 
dinidse),  the  act  of  oviposition  is  accompanied  by  the  emission  of  an 
irritating  and  analogous  fluid.*    The  antennas  are  very  variable  in  the 

*  The  Ichncumonidae,  when  alarmed,  endeavour  to  use  the  ovipositor  as  an  organ 
of  defence,  and  certainly  emit  a  fluid.  (See  £.  W,  Lewis,  on  Pimpla  steroorator  ; 
and  my  additional  observations,  Mag.  Nat.  Hiit.  vol.  vi.  p.  414.) 
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number  and  form  of  their  joints,  both  in  the  various  species,  and  in 
the  sexes  of  the  same  species.  The  females  do  not  lay  up  a  store 
of  food,  either  of  pollen  paste,  or  other  insects,  for  the  supply  of  their 
progeny. 

The  section  Terebrantia  comprises  the  two  subsections, 

A.  PHTTIPHAGA.    Abdomen  sessile.     Divisible  into 

a.  Serrifercu      ^  armed  with  saws. 

b.  TeTA(Sxfera.t    9  armed  with  a  borer. 

B.  ENTOMOPHAGA.     Abdomen  pedunculated.     Divisible  into 

a.  SpicvKfera.     Abdomen  not  tubular  at  the  extremity ;    ovipositor  spiculi- 

form. 

b.  TubuKfera.     Abdomen  tubular  at  the  extremity ;  ovipositor  sting-like. 

Messrs.  Saint  Fargeau  and  Serville  have  proposed  another  mode  o» 
distribution  of  the  Terebrantia,  founded  upon  variations  in  the  form 
of  the  ovipositor,  proposing  five  families  ;  namely,  1.  Serrifera  (Ten- 
thredo),  2.  Spirifera  (Cynips  and  Oryssus),  3.  Terebellifera  (Chalcis, 
Ichneumon,  Evania,  and  Sirex),  4.  Canalifera  (Proctotrupes),  and 
5.  Tubulifera  (Chrysis).  I  have  not  adopted  this  arrangement  for 
the  reasons  subsequently  detailed. 

The  first  sub-section,  Phytiphaga,  Securifera,  Sessili ventres,  or  Serri- 
fera, as  it  has  been  variously  named  by  Latreille  and  Saint  Fargeau, 
is  distinguished  by  having  the  abdomen  sessile,  hiding  the  base  of  the 
posterior  legs.  The  ovipositor  in  the  majority  consists  of  two  saws, 
which  are  alternately  protruded  and  employed  in  preparing  a  place 
for  the  reception  of  the  eggs,  as  well  as  in  conducting  them  to  their 
destination.  In  a  few  species  (Terebellifera),  the  ovipositor  is  similar 
in  its  construction  to  the  ovipositor  of  the  Ichneumonidse,  &c.,  whilst 
in  one  genus  (Oryssus),  it  is  spiral.  The  larvae  feed  entirely  upon 
vegetable  matters,  for  the  most  part  upon  leaves ;  a  few,  however,  are 
internal  feeders,  and  others  reside  in  galls,  in  the  manner  of  the  Cyni- 
pidse.  The  larvae  are  furnished  with  completely  developed  organs  of 
manducation ;  they  also  for  the  most  part  possess  six  short  articulated 
legs,  and  a  greater  or  less  number  of  anal  prolegs  or  other  appendages. 

The  Phytiphagous  subsection  consists  of  two  tribes,  each  composed 
of  a  single  family,  namely, 

a.  Serrifera,  Tenthredinid^.     Abdomen  of  the  female  furnished 

with  a  pair  of  saws. 

b.  Terebellifera,  Urocerida.     Abdomen  of  the  female  furnished 

with  a  borer. 
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The  family  Tenthredinidjs  •,    Leach,  corresponding  with  the 
Linnean  genus  Tenthredo,  comprises  the  iosects  ordinarilf  termed 


Saw-flies  (^ff.  69.  i.  Cimbex  femorata  f  ).   The  antennie  are  variable 
in  form,  and  in  the  number  of  their  joints,  from  3  to  30  (^Jiff-  71.  3. 


■  BiBUOGB.  Rina.  to  thi  Tiiithkediku>.x. 

Kbig.  Die  BlattvnpeDi  in  der  GeaeU.  Nalurf.  Fieunde  lu  Berlin  Maguiii,  IS06 
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antenna  Hytoloina  ^»  71.  6.  ant.  of  Croesus  Septentrionalis,  71.  25. 
ant.  Cephas),  but  generally  short,  the  basal  joint  not  greatly  elon. 
gated.     Those  of  the  males  are  in  some  species  pectinated,  furcate,  or 
flabellate  (^fig*  71.  3.  antenna  Schyzocerus,  ^,71.  4.  ant.  Lophyrus, 
^ ,  71.6.  Lophyrus  %  )•  The  labrum  is  mostly  transverse  or  quadrate, 
with  the  anterior  angles  rounded  and  pilose  (^Jig.  69.  7.) ;  the  man- 
dibles, which  are  larger  in  the  males  than  in  the  females,  are  elongated, 
homy,  narrow,  compressed,  and  dentated  (^fig^  69.  3,  4,  5.) ;  the  max- 
illse  are  elongated,  membranous,  and  bilobed,  with  the  maxillary  palpi 
moderately  long  and  6-jointed  (^fig*  69.  5.  8.) ;  the  labium  is  small, 
arising  from  the  membranous  connection  at  the  base  of  the  maxillae, 
and  is  trifid  at  its  extremity,  and  the  labial  palpi  ^-jointed  (^fig,  69. 
4,  6.  9.).     My  figs.  69.  a — 13.  represent  various  details  of  Trichio- 
soma  Lucorum,  figs.  2 — 9.  exhibiting  parts  of  the  mouth ;  fig.  69.  2. 
shows  the  front  of  the  head,  with  the  jaws  dosed,  and  the  labrum 
folded  over  them  ;  fi^.  3.  shows  the  jaws  partially  opened,  and  the 
labrum  shut  close  down  upon  the  maxillae  and  labium,  which  are  folded 
up  and  at  rest  in  the  oral  cavity,  as  represented  in  fi^,  4.,  in  which 
the  labrum  is  lifted  up  over  the  mandibles ;  fig,  6.  shows  the  mode  in 
which  die  maxillae  and  labium  fold  up;  in  y^.  5.  these  parts  are 
stretched  out  to  their  full  extent,  showing  the  basal  parts  or  stipes 
of  the  maxillae  to  be  as  long  as  the  terminal  parts ;  fig.  7.  exhibits 
the  labrum  ;  fig.  6.  the  maxilla ;  and  fig*  9.  the  labium  separately. 

The  thorax  forms  a  large  solid  mass,  generally  broader  than  the 
head,  (^fig.  72.  i.  pfo-  and  meso- thorax  of  a  Cimbex,  the  prothorax 
dotted).  The  meta-thorax  often  exhibits  two  minute  white  spots  (Cen- 
chri,  fig.  72.  2.  and  3.  x  and  fig.  73.  6.  and  7.  x)  at  the  sides  of  the 
part  ordinarily  termed  the  postscutellum.     The  hinder  portion  of  the 
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metathorax  or  metascutellum  {Jig.  72.  2.  and  3.  s.),  is  divided  from 
its  aDterior  part  or  metapraescutum  (ilnd.  z.),  by  a  deep  impression, 
extending  down  the  sides  (incorrectly  figured  by  Burmeister,  Manual^ 
pi.  12.  No.  1.  f.  2.),  so  that  it  appears  to  be  a  distinct  segment  (and 
consequently  portion  of  the  abdomen),  it  is  also  furnished  on  each  side 
with  a  spiracle  {Jiff.  72.  3.  o.),* 

*  That  this  binder  division  (s. )  is  really  a  portion  of  the  mesothorax  may  at  once  be 
«een  by  carefully  comparing  figures  72.  i»  3,  3.  with  the  thorax  of  Cephu8,Urocenis,  or 
especially  Oryssus  (  ^.  73.  6,  7.)  i  ^  ^^^  which,  as  indeed  in  other  shorter-bodied 
species,  the  dorsal  and  ventral  arcs  of  the  real  abdominal  segments  will  be  found  to 
correspond  together.  In  Cimbex  (  Ji^.  72.  2)  3.),  the  epistemum  (ibid,  v.),  and  epi- 
meron  (t&t</.  y.)  of  the  metathorax,  are  well  defined*  the  latter  giving  support  to 
the  base  of  the  posterior  ooxffi  (ibid,  t. ),  whilst  the  metascutellum  is  large,  with  the 
edges  acute,  and  the  sides  deflexed  (ibid,  s  s.),  and  extending  to  the  base  of  the 
posterior  coxse,  having  the  metathoracic  spiracle  (o. )  on  its  deflexed  sides.  The  analogy 
of  these  pieces  with  those' of  Vespa,  figured  by  MacLeay  (Zoo2L  Joum.  tcIL  t.  pi.  5. 
^g,  1 . )  is  unquestionable.  In  Oryssus,  the  metathoracic  epimeron  and  epistemum 
are  confluent  (in  the  piece  marked  y.  in^^.  73.  7.),  and  the  metascutellum  (ibid,  s.) 
has  no  acutely  deflexed  side,  having  a  longitudinal  direction.  It  might,  perhaps, 
be  at  first  supposed  that  the  two  arcs  r.  in  this  figure  represented  s  s.  in  Jig.  72.  3. ; 
but  the  position  of  Ae  Cenchri  (  x  )  in  the  piece  marked  i.  in  ^g,  73.  7. ;  and  the 
circumstance  that  these  two  arcs  have  a  distinct  motion  like  the  other  abdominal  seg- 
ments, clearly  proves  that  s.  is*  metathoracic  and  r.  abdominaL  In  some  species 
(Cimbex,  fig,  72.  l»  2,  3<)>  the  posterior  margin  of  the  metathorax  is  deeply  emar- 
ginate,  so  that  it  is  connected  with  the  first  abdominal  dorsal  arc  by  a  slender 
white  membrane  (fig.  72.  3»  3*f )»  which  I  r^ard  as  analogous  to  the  funiculus  K, 
of  the  petiolated  species.  In  many  other  species,  as  in  AUantus,  Tenthredo  (and 
also  in  Urocerus),  this  hinder  part  of  the  metathorax  is  slit  down  the  centre,  whilst 
in  Cephus,  &c.,  the  slit  is  dilated  into  a  triangular  excision,  covered  with  yellow 
membrane.  Great  confusion  and  consequent  inaccuracy  in  the  description  of  the 
colouring  of  the  respective  abdominal  segments  has  originated  in  the  want  of  a  care* 
fill  discrimination  of  the  structure  of  this  piece ;  for  instance,  in  AUantus  Hvidus  the 
basal  segment  of  the  abdomen  is  said  to  have  a  white  spot  on  each  side  (  Steph.  HL 
MaruL  vii.  p.  66.  )>  whereas  it  is  the  posterior  portion  of  the  metathorax  which  is 
thus  marked.  In  Zaraea  fasciata,  ^ ,  the  colours  are  still  more  strongly  marked.  By 
all  authors  the  abdomen  is  described  as  black,  with  the  basal  segment  white,  whereas 
the  white  segment  is  part  of  the  metathorax.  In  Oryssus  coronatus  the  abdomen  is 
said  by  all  authors  to  be  rufous,  except  the  two  black  basal  joints ;  whereas  it  is  the 
hinder  portion  of  the  metathorax  (which  is  not  slit,  fig.  73.  6.  s.)  and  the  basal  seg- 
ment of  the  abdomen  alone  (r. )  which  are  coloured  black.  In  Urocerus,  likewise,  the  ab- 
domen is  described  as  9-jointed,  whereas  it  has  but  eight  segments;  the  hinder  part 
of  the  metathorax  having  been  regarded  as  the  basal  segment  of  the  abdomen.  The 
notes  of  Latreille  upon  this  subject  are  completely  at  variance,  supporting  two 
distinct  theories.  He  distinctly  states  (R^gne  An,  torn.  v.  p.  268.),  that  the  seg- 
ment which  bears  the  inferior  wings  is  separated  from  the  following,  *'ou  du  premier 
de  Tabdomen,  par  une  incision  ou  articulation  transverse."   Now  the  part  which  pre^ 
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The  wings  are  of  ample  size,  with  numerous  complete  cells  *,  and 
a  large  stigma ;  the  legs  are  of  moderate  length  ;  the  posterior  tibise  f 
are  spurred  in  the  middle  in  some  genera  ;  the  calcaria  are  of  various 
shapes ;  and  the  four  basal  joints  of  the  5-jointed  tarsi  {Jig.  69. 10.) 
generally  furnished  beneath  with  small  membranous  appendages, 
which  in  some  species  resemble  minute  cups  {Jig*  69.  !!.)•  In  the 
male  Cimbices,  the  basal-joint  of  the  four  posterior  tarsi  is  produced 
into  a  spine  beneath,  and  clothed  with  wool  {Jig*  71.  i.,  hind  leg, 
Cimbexy  $ ,  showing  the  2.jointed  trochanter).  The  abdomen  is  sessile, 
subcylindric,  and  terminated  in  the  females  on  the  underside  in  a 
pair  of  compressed  sawlike  plates,  applied  against  each  other.  These 
organs  are  curved  upwards,  and  each  is  formed  of  two  distinct  por- 
tions, namely,  the  saw  itself  and  the  batk  support ;  the  lower  edge 
of  the  saw  is  finely  denticulated  and  its  upper  edge  is  received  in  a 
groove  on  the  under  and  thickened  edge  of  the  support,  which  is  a 
flattened  piece,  also  serrated  on  the  upper  edge,  and  which  acts  not 
unlike  the  bdck  of  a  common  saw.  These  organs  are  also  obliquely 
ribbed,  so  that  they  present  a  very  elegant  appearance.  When  at  rest 
these  organs  are  received  between  another  pair  of  larger  and  flattened 
plates  or  valves,  articulated  in  the  centre ;  a  pair  of  minute  pilose  styles 
is  also  attached  to  the  extremity  of  the  last  abdominal  segment  on 
each  side,  which  has  been  overlooked  by  Entomotomists  j:,  but  which 


cedes  this  "incision**  bears  a  pair  of  spiracles  (^Burmeitter  Manual,  pi.  12.  No.  1.1  B,) 
In  p.  S64o  of  the  same  work  he  had  however  as  expressly  said  that  the  metathorax 
**  est  tres  court,  ne  forme  qu*  un  arceau  sup^rieur,  et  il  est  ordinairement  intimi- 
ment  uni  avec  le  premier  segment  de  Tabdomen/'  which  last  presents  two  spiracles ; 
and  consequently,  that  the  peduncle  in  those  species  in  which  the  abdomen  is  pedun- 
culated, is  the  second  abdominal  segment ;  the  latter  theory  being  adopted  from  the 
-views  of  M.  Audouin,  as  above  noticed,  in  the  general  observations  upon  the  order. 
It  is  true,  that  in  many  Saw-flies  the  hinder  portion  of  the  metathorax,  notwithstand- 
ing  its  peculiar  character  (slit  or  excised),  has  so  much  the  appearance  of  a  segpment 
of  the  abdomen,  that  the  correctness  of  the  above  observations  will  be  called  in 
question.  If  denied,  however,  we  shall  be  compelled  to  adopt  the  still  less  tenable 
theory  of  Audouin  and  Latreille.  Saint  Fargeau  has  indeed  ventured  to  overcome 
the  difficulty  by  rq'ecting  both  theories,  considering  (^Hist,  Nat,  JTym,  p.  4.)  this 
hinder  part  of  the  metathorax  as  abdominal  in  the  Sessiliventres,  and  ( Ihid,  p.  78. ) 
as  thoracic  in  the  Pedunculiventres. 

*  Jurine  asserts  that  the  number  of  cells  in  the  wing  of  the  imago  is  regidated  by 
the  number  of  prologs  in  the  larva. 

f  I  possess  an  anomalous  undescribed  genus  of  this  family  from  Africa,  entirely 
destitute  of  calcaria. 

\  Except  by  Mr.  Newman,  who,  apparently  [unaware  of  their  general  existence, 
has  named  a  genus  in  which  they  are  prominent  Euura. 
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Fig.  70. 


also  exiata  in  the  Urocerida:  and  Ichneumonidte.  My^t.  70. 19 — 19. 
illustrate  the  structure  of  the  saws  of  these  insects,  as  exhibited  in 
Trichiosoma  Lucorum.  Fiff.  13.  representB  the  abdomen  of  the 
female  of  this  insect  seen  laterally,  and  13.  the  same  seen  Tentrally  ; 
^ff- 1*.  shows  the  extremit}'  of  the  abdomen  beneath,  with  the  ter- 
minal segments  partially  opened,  whilst  ^ff.  is.  exhibits  the  same 
parts  seen  laterally,  with  the  saws  themsolvea  partly  exposed.  In 
these  figures  the  segments  are  severally  numbered,  the  ventral  area 
being  distinguished  by  the  addition  of  x,  as  7  x  ;  a  indicates  the  mi- 
nute exarticulate  style  above  mentioned ;  b  represents  tlie  basal,  and 
b  b  the  apical  part  of  the  outer  sheaths  of  the  saws  ;  ^y.  c  repre- 
sents the  saws  themselves,  c  showing  the  back  piece  or  support,  and 
c  the  saw  piece  (as  in^;^.  16.) ;  in_/£p.i5.  the  position  of  the  saws  in  action 
is  represented  by  the  dotted  part  of  the  figure  ;  Jig.  le.  represents  one  of 
the  saws  of  TricliioBoma  separately,  and  much  more  highly  magnified ; 
^g.  17.  exhibits  still  more  highly  magnified  part  of  the  edge  of  the 
sawing  part,_^y.  is.  being  one  of  the  minute  transversely  striated  teeth 
of  .tile  saw,  whilst,/^.  19.  shows  part  of  the  inner  surface  of  one  of 
tlie  saws  of  Cirabex,  to  represent  the  zig-zag  grooves  on  its  surface. 

The  form  of  the  saws  varies  considerably  in  its  minute  details  in 
different  species,  and  from  its  admirable  construction  it  cannot  be 
doubted  that  a  careful  examination  of  its  various  modifications  might 
furnish  ideas  for  improved  mechanical  instruments.  In  some  species 
the  edge  of  the  saw  is  very  obtusely  serrated,  but  the  longer  portion 
of  each  serration  is  very  finely  denticulated.  In  others  the  serra- 
tions are  much  more  acute,  and  the  denticulations  on  one  side  of  each 
of  considerable  length,  in  others  the  edge  of  the  saw  is  furnished  with 
jninute  rounded  lobes,  whilst  in  others  these  marginal  lobes  some- 
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what  resemble  leaves  separated  by  a  smaller  rounded  lobe  with  radi- 
ated costse.    In  Cephus,  the  external  valves  and  the  ovipositor  (^Jig. 
71  •  ^4.)  are  formed  as  in  the  typical  species,  except  that  the  saws 
and  their  supports  are  not  transversely  striated :  the  same  also  occurs 
in  Xyela  *,  in  which  the  saws  and  supports  are  membranous,  except 
down  the  central  line  of  union,  where  they  are  corneous  (^fig*  71. 14.). 
Each  of  these  saws  is  attached  by  strong  curved  muscles,  so  that  it  is 
capable  not  only  of  being  protruded  from  the  extremity  of  the  abdo- 
men to  a  certain  distance,  but  also  of  being  considerably  deflexed  (as 
in  fig*  70.  ifi.)  :  moreover,  each  of  the  saws,  instead  of  being,  like  a 
common  saw,  affixed  to  its  back  support,  is  capable  of  being  pushed 
forwards  and  backwards,  whilst  the  support  remains  fixed.    In  some 
genera,  Lyda,  &c.  {^fi^>  71.  lo.),  the  base  of  the  saws  is  greatly  di- 
lated and  elbowed.     With  this  admirably  contrived  pair  of  instruments 
the  female  Saw-fly  forms  a  slit  in  the  stems  or  leaves  of  plants,  the  two 
saws  acting  upon  the  same  spot  with  an  alternate  movement,  one 
being  protruded,  whilst  the  other  is  drawn  backwards,  and  vice  versd. 
The  action  of  these  instruments,  and  their  structure,  has  been 
minutely  described  by  Reaumur  (Memoires,  vol.  v. ;  and  by  Blot,  in 
the  Man.  Soc.  Linn,  du   Calvados,  vol.  i.).     There  is  considerable 
difference  in  the  mode  in  which  these  incisions  are  made  :  thus  Hy- 
lotoma  Rosas  makes  a  simple  series  of  slits,  whilst  H.  Pagana  makes 
two  series  close  together.     Each  series  consisting  of  numerous  slits, 
but  each  slit  contains  only  one  egg»     Some  species,  on  the  other 
liand,  introduce  their  eggs  by  means  of  their  saws  into  the  edges  of 
leaves  (Nematus  conjugatus,  Dahib.),  and  others  beneath  the  longi- 
tudinal ribs  of  the  leaves.     A  few,  indeed,  merely  fasten  their  eggs 
upon  the  outer  surface  of  the  leaves  (Nematus  Grossularise,  &c.)  at- 
taching them  together  like  a  string  of  beads  (Reaumur,  vol.  v.  pi.  10. 
f.  8.),  whilst  a  few  place  them  in  a  mass  on  the  surface  of  tlie  leaf 
(tftuf.  pi.  11.  f.  8,  9.).    When  the  wounds  thus  formed  are  completed, 
An  egg  IS  deposited  in  each,  passing  down  tlie  channel  or  cavity 
formed  by  the  internal  union  of  the  saws  and  their  supports,  by  which 
it  is  conducted  to  its  proper  destination :  the  deposition  of  each  egg 
IS  accompanied  by  a  drop  of  frothy  matter,  which  is  supposed  to  pre- 
vent the  closing  of  the  wound.  Moreover,  the  sides  of  the  saws  are 

*  Bj  Dal  man  and  Curtis  the  ovipositor  of  this  genus  is  represented  as  single.  I 
have  however  ascertained,  by  dissection,  that  it  consists  of  two  plates  inclosed 
between  the  two  ordinary  valves. 
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provided  with  a  vast  number  of  very  minute  points,  V^^ch  serve  to 
irritate   the  wound,  and  to  cause  an  overflowing  of  the  sap ;  tlie 
wounds  further  increase  in  size,  according  to  the  growth  of  the  egg» 
the  latter  curious  circumstance  having  been  discovered  by  Vallisnieri, 
and  also  recorded  by  Reaumur  (vol.  iii.  p.  579.,  and  v.  p.  121.) ;  the 
eggs  imbibing  nutriment  in  some  unknown  manner,  through  their  mem- 
branous skins,  from  the  vegetable  juices  which  surround  them,  and 
attaining  twice  their  previous  size.     Sometimes  also  these  attacks  are 
succeeded  by  the  production  of  galls  of  various  kinds,  which  serve 
for  the  residence  and  support  of  the  young  larvae.     In  general,  how- 
ever, the  larvae  are  external  feeders ;  occasionally,  as  in  the  species 
which  feed  upon  the  leaves  of  the  turnip  and  gooseberry,  occurring  to 
so  great  an  extent,  that  they  are  the  cause  of  real  injury  to  the 
farmer  and  horticulturist.     These  larvae,  in  their  form  and  colours,  as 
well  as  in  the  number  of  prolegs  with  which  they  are  provided,  have 
a  very  considerable  resemblance  to  those  of  the  Lepidoptera ;  in  the 
true  caterpillars,  however,  the  legs  and  prolegs  do  not  exceed  16 
in  number,  whereas  the  false  caterpillars  of  the  Tenthredinidae,  (with 
a  very  fevr  exceptions),  have  from  18  to  22.     The  prolegs  differ  from 
those  of  the  Lepidopterous  larvae,  in  being  simply  membranous,  and 
destitute  of  the  coronet  of  curved  spines  which  exist  in  the  latter. 
The  body  is  divided  into  twelve  cylindrical  segments,  exclusive  of  the 
head  ( ^g.  70.  3 — 9.  head  and  details  of  Trichiosoma  larva)  having 
nine  pairs  of  spiracles  (Jig>  70.  lo.,  head  and  prothorax  of  larva  of 
Cimbex,  to  show  the  prothoracic  spiracle).     They  have   only  two 
simple  eyes  (^g-.  70.9.)  placed  at  the  sides  of  the  head ;  the  antennae 
are  very  short  and  conical  {Jiff'  70.  8.) ;  the  upper  lip  is  generally 
emarginate  in  the    middle.     The  mandibles  are  powerful,  homy,  and 
more  or  less  toothed  (Jiff^  70.  d,  4.)  ;  the  maxillae  are  membranous  and 
bilobed,  with  short,  ^-jointed  palpi  (^.  70.  5.  maxilla  in  situ,  70.  6. 
ditto,  separated),  and  the  labium  is  small  and  fleshy,  with  very  short 
conical,  3-jointed  labial,  palpi  (^^.  70.  7.),  and  provided  with  a  spin- 
naret  and  silk  secretor,  but  they  produce  silk  in  a  very  small  quantity. 
They  almost  exclusively  feed  upon  the  leaves  of  various  trees  and 
plants.     They  have  also  the  habit,  especially  when  alarmed,  of  rolling 
themselves  up  in  a  spiral  manner,  so  that  in  this  position  they  bear 
a  very  considerable  analogy  to  the  lulidae.   Their  colours  are  generally 
green,  of  various  shades,  with  lines   and   spots  of  various  colours. 
They  shed   their  skins  several  (ordinarily  four)  timesy  materially 
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changing  in  appearance  after  the  last  moulting.     The  larvse  of  the 
different  genera  vary  in  the  number  of  the  legs.     Those  which  hate 
been  observed  with  sufficient  accuracy  may  be  thus  arranged. 
Larvse  with  the  extremity  of  the  body  not  armed  with  a  spine :  — 

A.  lame  with  22  legs  (6  pectoral,  14  abdominal,  and  2  caudal). 
A.   Feeding  upon  the  leaves  of  plants. 

Solitary,  resting  in  a  spiral  manner,  ejecting  a  fluid  from  the  pores  of  the 

body ;  forming  a  cocoon.  (  CimJbex,  Trichiosomot  davellaria, ) 
Solitary  or  social,  not  ejecting  a  fluid  from  the  sides  of  the  body  ;  forming, 
or^not  forming,  a  cocoon.  (  Tentkredo,  AthaUa,  and  certain  AUanH,  and 
Doiems.) 
b.  Feeding  upon  the  leaflets  of  the  pine,  social,  not  ejecting  a  fluid  from  the 
sides  of  the  body ;  quiescent,  attached  by  the  legs  to  the  edges  of  the  leaf- 
lets; forming  a  cocoon.     {Lopkyrui.) 

B.  Larvas  with  20  legs  (6  pectoral,  12  abdominal,  and  2  caudal). 

a.  Feeding  upon  the  leaves  of  plants ;  resting  at  the  edges,  or  upon  the  surface 

of  leaves.  (Hylotoma  atrata,  &c.,  Ciadius,  Pristiphora,  Nematus,  Craatu, 
and  certain  TerUhredtj^ei  [likewise  Zar<ea  and  Abia,  according  to  St.  Far- 
geau].) 

b.  Feeding  upon  the  leaflets  of  the  pine,  social ;  resting  at  the  edge  of  the  leaf- 

let; forming  a  simple  cocoon.      {NenuUtu  abietintts  and  Leachii.} 

c.  Living  in  the  galls  of  plants.     (^Nematus  intercus,  &c.) 

C.  Larvae  with  18  legs  (6  pectoral,  10  abdominal,  and  2  caudal).     Hylotoma  enodi$. 

D.  Larvae  with  only  6  pectoral  legs.  (^Lyda  [and  Xiphydria,  according  to  Dahlbom, 

but  see  in/rd]  Cepkua, ) 

This  table  is  abstracted  (with  additions),  from  Dahlbom's  Synopsis 
LarvoTum  Scandinavicarum  eruciformium  ex  ordine  Hymenopterum, 
contained  in  the  work  above  noticed ;  in  which  Dr.  Dahlbom  has  given 
careful  descriptions  of  63  species  of  larvee  belonging  to  this  family. 
Dr.  Hartig  has  also  entered  into  considerable  details  relative  to  the 
transformations  of  the  different  genera,  in  his  Die  BlaUwespen^  S^Cf 
a  work  which,  for  minute  and  careful  investigation  into  the  structure 
and  habits  of  these  species,  in  all  their  states,  may  be  considered  as 
one  of  the  most  excellent  entomological  works  hitherto  published. 
Gcedart,  R{;aumur,  and  De  Geer,  published  figures  of  many  species 
in  their  different  states,  but  those  of  the  two  former  authors  are  often 
too  rude  to  be  determined.  (See  also  Bergman,  in  the  Stockholm 
Transactions  for  1763,  and  in  those  of  the  Acad,  of  Upsal  for  1767  ; 
likewise  Disderi,  in  Transactions  Turin  Acad.  vol.  ii.,  on  the  larvas  of 
this  family.) 

The  larvae  of  the  larger  species  (Cimbex,  &c.)  have  twenty-two 
feet,  the  body  being  covered  with  minute  granular  setigerous  tubercles, 
like  those  of  some  of  the  Smerinthi,  and,  when  alarmed,  they  dis- 
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charge  a  clear  greenish  watery  fluid,  from  lateral  pores  placed  above 
the  spiracles,  to  a  considerable  distance.  This,  however,  only  takes 
place  when  the  insects  are  in  a  state  of  nature,  and  is  exhausted  after 
seven  or  eight  discharges.  (Fennell,  in  Mag^  Nat,  Hist,  No.  32.) 
These  larvse  always  rest  on  the  upper  surface  of  the  leaf,  rolled  up  in 
a  spiral  direction,  the  tail  occupying  the  centre.  They  attain  a  con- 
siderable size ;  and,  when  full  grown,  they  construct  a  strong  parch- 
ment-like cocoon  of  a  brown  colour,  which  they  attach  to  the  branches 
of  the  trees  upon  which  they  have  been  feeding,  or  beneath  fallen  leaves 
on  the  surface  of  the  earth,  and  in  which  after  remaining  a  consider- 
able period  in  the  larva  state,  they  are  changed  to  inactive  incomplete 
pupse,  which  state  lasts  but  a  short  time.  De  Geer  (MeTnoires,  torn.  ii. 
tab.  33.  f.  1—16.)  and  Lyonnet  (Pasih.  Mim.  pi.  15.  f.  20—29.)  have 
published  complete  details  of  the  transformations  of  Cimbex  lutea ; 
and  in  DeGeer*s  figs.  17 — 24<.  are  given  those  of  Clavellaria  amerinae. 
His  tab.  34.  f.  1 — 8.,  and  Hartig  (pi.  1.  f.  1 — 23.)  represent  Cimbex 
femorata  (variabilis)  in  its  different  states,  with  elaborate  details.  It 
is  in  the  months  of  August  and  September  that  the  larva  of  this  insect 
is  to  be  found  on  the  alder,  birch,  and  beech.  From  the  diversity  of 
its  food,  Dahlbom  states  that  varieties  in  the  imago,  which  have  been 
regarded  by  Leach  and  others  as  distinct  species,  have  been  produced. 
Drewsen  (in  Ann.  Soc.  JEni,  de  France^  1835,  p.  169.)  has  communi- 
cated some  observations  proving  that  this  insect  ordinarily  remains 
two  years  in  its  cocoon.  Frisch  (^Beschr,  Ins.  DeutchsL  vol.  iii.  p.  25.), 
Albin  (Nat.  Hist.  Engl.  Ins.  pi.  59.),  Dahlbom  in  Wetensk.  Acad. 
HandU  1834,  and  Roesel  (Ins.  Bdust.  vol.  ii..  Bomb,  and  Vesp., 
tab.  13.)  have  represented  the  transformations  of  this  species,  whilst 
those  of  Clavellaria  amerinae  have  been  also  described  by  tlie  last 
author  (  Op.  ciL  tab.  1.  f.'l  — 4.,  and  tab.  2.;  and  b}'  Gcedart,  Ins.  tom.i. 
pi.  64.).  In  its  earlier  stages  its  larvae  are  gregarious,  but  by  degrees 
they  become  more  and  more  solitary.  Its  cocoon  is  not  so  strongly 
formed  as  that  of  Cimbex  femorata,  and  is  reticulated.  Lyonnet 
(JPosth.  Mim.  pi.  16.)  has  given  complete  details  of  another  large 
species  of  Cimbex,  which  De  Haan  gives  as  C.  sylvarum ;  but,  both 
in  his  pi.  15.  f.  20.  and  pi.  16.  f,  1.,  the  larvse  are  represented  incor- 
rectly, the  apodal  segment  succeeding  the  metathoracic  segment  being 
omitted. 

The  larvae  of  Trichiosoma  lucorum  (Jig*  69. 12.)  are  not  of  uncom- 
mon occurrence  on  the  white  thorn  at  the  beginning  of  August.  From 
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the  large  size  and  attractive  appearance  of  these  larvaei  they  are  occa- 
sionallj  attacked  by  ichneumous  parasites.  I  have  obtained  two  distinct 
species  of  Ichneumonidae  from  one  cocoon  belonging  to  an  individual 
of  Trichiosoma  lucorum.  I  liave  likewise  obtained  specimens  of  a 
species  of  Ichneumon,  and  others  of  one  of  the  Pteromalidae,  from  one 
cocoon.*  Mr.  Woodward  also  noticed  the  occurrence  of  parasites  in 
the  cocoons  of  this  insect,  in  the  Mag,  Nai.  Hist.  No.  23.  The 
cocoon  ( jfy.  69.  13.,  cut  open  to  show  the  enclosed  pupa)  of  this  insect 
is  as  large  as  a  small  bird's  egg,  and  is  attached  to  the  branches  of 
the  white  thorn,  upon  which  it  may  be  easily  perceived  in  the  winter, 
when  the  trees  are  destitute  of  leaves.  In  one  which  I  observed 
the  larva  remained  in  that  state  through  the  winter,  not  assuming  the 
pupa  state  till  the  end  of  April,  and  the  insect  appeared  in  the  perfect 
state  in  about  a  fortnight. 

The  larvae  of  the  genus  Hylotoma  are  distinguished  by  having  the 
sides  of  the  abdominal  segments  produced  over  the  legs,  and  the  base 
of  the  claws  of  the  thoracic  feet  is  furnished  with  a  large  fleshy  tu* 
bercle.  (Hartig,  pi.  2.  f.  12.)  The  larvse  of  H.  Rosas  are  ordinarily 
observed  on  the  leaves  of  the  rose,  resting  with  the  extremity  of  the 
body  elevated,  and  oflen  curved  into  the  form  of  S. 

Some  larvfe  belonging  to  this  genus  have  twenty  feet,  namely,  six 
thoracic  and  fourteen  abdominal.  Here  belongs  the  insect  which  feeds 
upon  the  birch,  figured  in  its  different  states  by  De  Geer  (Mim.  t.  ii« 
p.  38.  f.  32—35.),  which  has  been  given  as  Abia  nitens,  but  which 
Hartig  and  Dahlbom  properly  regard  as  Hylotoma  iistukOa  ;  as  well  as 
a  species  which  feeds  on  the  rose,  which  Dahlbom  gives  as  H,  airata 
Klug,  but  which  St.  Fargeau  gives  as  H.  ustulata ;  also  figured  by  De 
Geer  (tab.  39.  f.  14—20.). 

The  other  larvae  in  this  genus  have  -only  eighteen  legs ;  or,  rather, 
the  pair  on  the  seventh  abdominal  segment  are  so  small  as  to  appear 
nearly  obsolete.  (Hartig,  p.  76.)  Of  these  species  Rosel  {Ins.  BdusL 
vol.  ii.  Bomb  Vesp.  tab.  2.)  and  De  Geer  have  figured  H.  Rosarum 
Klug^  Hartiff  (Rosae  St  Farg.)^  DtiAlbom,  Boueke  (Naturgesch. 
p.  135.,  in  his  plate  39.  f.  21 — 29.),  which  feeds  on  different  species  of 
roses;  and  H.  enodis  Linn.,  Dahlbom,  and  Hartig  (H.  atro-caerulea 
St,  Fargeau),  which  feeds  upon  the  sallow,  is  figured  by  De  Geer 
(pi.  40.  f.  1—6.).  Reaumur  has  figured  the  history  of  two  species  of 
Rose  Hylotomae  in  his  Mimoires  (torn.  v.  pi.  14  and  15.). 

*  The  detuls  of  these  observations  will  form  the  subject  of  a  separate  memoir. 
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The  cocoon  in  this  genus  is  double  ;  the  outer  being  reticulated, 
and  the  inner  compact  and  close,  but  paler  coloured. 

Amongst  the  smaller  species,  with  22-footed  larvae,  which  do 
not  emit  a  fluid  from  the  pores  of  the  body,  those  of  Allantus  tri- 
cinctus  Fab.y  Hart^  Dahlb.,  which  feeds  upon  Lonicera  caprifolia 
(Tenth,  vespiformis  St,  Farg,,  T.  rustica  Fourc.),  have  been  observed 
by  De  Geer  (Mem,  tom.  ii.  tab.  34.  f.  9 — 19.),  and  Hartig  (tab.  5. 
f.  39.) ;  likewise  those  of  Allantus  pulveratus  Hetz.  (leucozonius 
Hartiff,  Ibid.  tab.  34.  f.  20—25.). 

The  22'footed  larva  of  Allantus  scrophulariae  Linn,  is  described 
by  Bouch6  (Naturg,  Ins,  p.  138.),  and  figured,  with  the  details 
of  the  transformations  of  this  species,  by  Reaumur  (M6m,  tom.  v. 
pi.  13.  f.  12 — 23.).  The  insect  does  not  form  a  regular  cocoon,  but 
merely  constructs  an  earthen  cell  at  the  foot  of  the  Scrophularia.  It  i« 
also  figured  in  the  EntomoL  Mag,  (vol.  i.  pi.  1.  f.  2,  3.),  varying  in 
colour  very  considerably  after  the  penultimate  moulting  of  the  skin  of 
the  larva.  An  allied  species,  A.  flavicornis  KLy  luteicornis  Fab,^  has 
been  figured,  in  its  different  states,  by  Lyonnet  (Mhn.  Posth,  pi.  15* 
f.  13 — 18.).  The  larvae  of  Emphytus  cinctus  and  rufo- cinctus  £7tf^  (T. 
pavida  St,  Farg.)  are  found  upon  the  rose  in  the  autumn.  The  latter 
species  is  figured,  in  its  different  states,  by  De  Geer  (pi.  35.  f.  14 — 18.). 
The  former^  when  full  grown,  quits  the  leaves,  and  burrows  into  the  pith 
of  the  stem  to  the  depth  of  several  inches,  closing  the  aperture  with 
its  excrement,  and  thus  forming  a  safe  retreat  for  itself.  (Reaumur, 
tom.  V.  p.  163.  pi.  10.  f.  1,  2,  3. ;  Bouche,  NaJturg,  Ins,  vol.  i.  p.  139., 
by  whom  the  transformations  of  Emphytus  perla  are  also  described, 
/6wf.p.  140.) 

The  preceding  species  have  smooth-bodied  larvae.  Those  of  Selan* 
dria  ovata  Linn,,  forming  (with  some  other  species)  the  section 
named  Eriocampa  by  Hartig  (p.  279.),  are  22-footed ;  but  have  the 
segments  of  the  body  clothed  with  small  patches  of  white  woolly 
matter,  giving  them  still  more  the  appearance  of  certain  caterpillars. 
(De  Geer,  M^m.  tom.  ii.  pi.  35.  f.  1—13.)  This  matter  is  easily  rubbed 
off",  and  is  not  found  afler  the  final  moulting  of  the  caterpillar,  which  is 
found  upon  the  alder.     The  cocoon  is  double. 

The  larvae  of  Selandria  bipunctata  are  22-footed;  but  they 
are  distinguished  by  having  each  segment  of  the  body  armed  with 
strong  spines,  forked  at  the  tip,  but  which  do  not  exist  after  the  pe- 
nultimate moult  of  the  larva.    De  Geer  has  represented  one  of  these 
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larvce  (Mem.  torn.  ii.  pi.  35.  f.  1 9, 20.,  adding  figures  of  simple,  bifurcate 
and  4-furcate  spines) ;  he  was,  however,  unable  to  rear  it.  Hartig 
has  figured  another  similar  larva,  found  on  the  oak  (tab.  5.  f.  27 — 30.), 
and  which  he  gives  as  that  of  Tenthredo  bipunctata  (p.  262 — 277.  )f 
forming  it  (with  some  others)  into  the  subgenus  Hoplocampa,  from 
the  spines  with  which  the  larvae  are  armed.  Reaumur  (ilf^.  tom.v. 
pU  12.)  has  figured  two  species  of  these  armed  larvae,  found  upon  the 
oak  and  Prunus  domestica ;  Lyonnet  has  also  described  one  of  these 
species  of  spined  larvae,  found  upon  the  oak  (Mem.  Posth.  pL  15. 
f.  I — 12.),  which  he  succeeded  in  rearing  to  the  perfect  state,  and 
which  De  Haan  doubt ingly  gives  as  the  Dolerus  haematodes  of  Klug. 

De  Geer  (tom. ii.  pi.  38.  f.  11 — 13.),  Reaumur  (tom.v.  pi.  12.  f.  17, 
18.),  and  Dahlbom,  have  figured  a  very  curious  20-footed  larva,  found 
upon  the  alder,  having  the  body  flattened,  and  greatly  resembling  the 
larvae  of  the  butterfly  genus  Thecla,  or  the  flattened  Aselli.  Neither 
of  them  were  able  to  rear  it,  nor  has  Hartig  been  able  to  point  out 
the  group  to  which  it  belongs ;  he,  however,  introduces  it  into  his. 
great  genus  Tenthredo,  copying  De  Geer's  figure  (pi.  5.  f.  41.). 

Lyonnet  (Posth.  Mim.y  pi.  l^.)  has  given  complete  details  of  the 
various  states  and  structure  of  an  undetermined  species  of  Dolerus  ?  * 
of  which  the  larva  is  22-footed. 

The  20-footed  larvae  of  Selandria  cerasi  Linn.  (iEthiops  Fab.)^ 
which  feed  upon  the  leaves  of  plum  and  other  fruit  trees,  are  remark- 
able for  the  entire  covering  of  greenish  black  viscid  matter  with  which 
they  are  clothed,  and  which  exudes  from  the  sides  of  the  body.  By 
day  they  remain  quiet  upon  the  surface  of  the  leaves,  with  the  head 
withdrawn  into  the  prothoracic  segment,  and  the  latter  distended ;  the 
legs  are  also  concealed,  so  that  the  insect  has  not  the  least  appearance 
of  animation,  and  looks  more  like  a  small  portion  of  slime  (Jig-  71.  8.). 
(De  Geer,  tom.  ii.  tab.  38.  f.  16 — 24'. ;  Reaumur,  tom.  v.  plate  12.  f.  1  — 
4. ;  Bouch6,  Nctturgesch.  Ins.  p.  137. ;  Westwood,  in  Gardeners  Mag. 
No.  92.  November,  1 837.)  This,  together  with  some  allied  species, 
has  thence  been  formed  by  Hartig  into  the  subgenus  Blennocampa. 
(See  his  pi.  5.  fig.  31.) 

To  this  subgenus  also  belongs  the  <<  slug  worm  '*  of  North  America, 
which  occasionally  commits  so  much  injury  on  the  cherry,  pear,  plum, 

*  The  antenns  are  described  as  only  7-jointed,  but  are  represented  as  8-jointed ; 
but  eridently  incorrectly,  as  no  species  of  the  family  lias  yet  been  described  with 
eight  joints. 
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and  quince,  in  the  United  States.  Iie  history  has  been  completely 
detailed  by  Professor  Feck,  in  the  memoir  above  noticed,  and  who 
reared  one  of  the  Encyrti(?)  from  it. 

The  22-footed  larva  of  Athalia  spinarum,  according  to  Dahlbom 
and  Drewsen  (^Clav,  Nov.  Hym.  Sytt.  p.  16.),  is  gregarious,  and 
feeds  upon  various  species  of  Brassica,  which  it  completely  strips 
of  its  leaves,  leaving  only  the  stronger  nerves.  Tliere  are  two  ge- 
nerations in  the  course  of  the  summer;  and  the  larva  does  not  form 
any  cocoon,  but  merely  encloses  itself  in  an  oval  cell  in  the  earth,  of 
which  it  plasters  the  sides  with  a  glutinous  secretion,  mixed  with  the 
earth. 

The  22'footed  larva  of  Athalia  centifolite  has  periodically,  in 
this  country,  proved  to  be  one  of  the  most  obnoxious  of  our  insect 
enemies.  It  is  of  a  greenish  black  colour,  whence  it  has  obtained 
the  name  of  the  nigger,  or  black  caterpillar,  of  the  turnip,  to  which 
plant  it  is  chiefly  detrimental,  by  devouring  the  leaves,  and  thus  totally 
destroying  the  crop  in  an  incredibly  short  space  of  time.  Albin,in  his 
Nat.  nut.  of  English  Intecls,  1720,  pi.  62.,  first  figured  this  insect  in  its 
different  states,  observing  that  whole  fields  were  occasionally  destroyed 
by  it;  and  an  instance  is  recorded  in  the  Philos.  Transact,  for  1783 
(voL  Ixxiii.  p.  317-),  by  Mr.  Marshall,  in  which  their  destruction  was  so 
great  that  many  thousand  acres  were  obliged  to  be  ploughed  up.  In 
1835,  1836,and  1837,  it  was  exceedinglyabundantandinjurious.  The 
appearance  of  the  blacks  is  preceded  by  that  of  the  imago,  a  pretty 
yellow  and  black  species,  which  first  appears  about  the  middle  of  May 
or  beginning  of  June,  depositing  its  eggs  within  the  parenchymatous 
tissue  of  the  leaf,  introducing  her  saw  between  the  edges  of  the  cu- 
ticle; and  from  which,  in  five  or  six  days,  the  larvs  are  hatched. 
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These  are  very  voracious,  and  shed  their  skins  several  times.  When 
full  grown,  they  descend  into  the  ground,  forming  an  oval  cocoon  of 
agglutinated  earth,  at  the  depth  of  several  inches,  the  interior  of  which 
they  plaster  with  a  white  shining  secretion,  and  in  which  the  earlier 
produced  individuals  remain  but  a  short  time ;  but  the  late  broods  do 
not  make  their  appearance  in  the  winged  state  till  the  following 
season. 

Hand-picking,  and  the  employment  of  ducks  to  eat  the  grubs,  are 
the  most  serviceable  remedies  hitherto  suggested  for  the  destruction 
of  these  obnoxious  insects. 

Rusticus,  in  EtUomoL  Mag.  vol.  iii«  p.  339. ;  Yarrell,  in  Trans,  Z(H)L 
Soc.  vol.  ii.  p.  67.  pi.  H. ;  Westwood,  in  Gardener's  Afoff.  No.  86. 
May,  1837  ;  W.  C,  in  Saturday  Mag,  vol.  vi.  p.  181.;  Curtis  {BriU 
Enti  October,  1836);  W.  W.  Saunders,  in  Trans.  Eni.  Soc.  vol.i. 
p.  76.  App. ;  and  especially  Mr.  Newport,  in  his  admirably  elaborate 
prize  essay  (1838),  have  given  ample  details  of  the  history,  &c.,  of  this 
species. 

M.  BnilI6  has  published  an  account  of  the  transformations  of  Cladius 
difformis  Kiug  (AnnaL  Soc.  EnL  de  Fr.  1832,  pi.  11.  f.  11,  12.),  the 
larva  of  which  is  found  upon  tlie  leaves  of  Rosa  centifolia  and  Ben- 
galensis.  Curtis  also  reared  this  species  from  larvae  found  on  the  under 
side  of  the  leaves  of  the  China  rose,  eating  small  holes  through  them. 
Dahlbom  once  observed  it  upon  Salix  viminalis :  it  is  slender,  subcy- 
lindrical,  clothed  with  slender  upright  hairs,  and  20-footed.  Curtis 
says  that  the  anal  feet  do  not  assist  them  in  walking.  They  are  full- 
fed  on  the  28th  of  July,  and  the  imago  appears  on  the  11th  or  12tU 
of  August,  and  they  form  a  double  cocoon  of  a  very  irregular  shape 
amongst  the  leaves*  Hartig  has  figured  the  larva ^nd  imago  of 
Nematus  (Pristiphorus)  albipes,  with  numerous  details  (pi.  2.  f.  16 
— 26.).  The  larva  is  20-footed,  and  closely  resembles  that  of  CI. 
difformis;  it  feeds  upon  the  under  side  of  the  leaves  of  the  cherry. 
The  larva  of  Nematus  (Pristiphorus)  Brullei  Dahlb.  (Priophorus  B.) 
is  very  similar  to  the  preceding,  and  inhabits  the  Rumex  and  Rubus 
fruticosus ;  it  is  20-footed,  and  forms  a  double  cocoon,  composed  of  a 
glutinous  secretion,  mixed  with  very  fine  silken  threads. 

One  of  the  most  destructive  insects  in  the  family  inhabits  the  goose- 
berry, upon  which  the  larvae  are  found  in  society  ;  from  50  to  more 
than  1000  being  sometimes  observed  upon  a  single  tree,  of  which 
they  devour  all  the  leaves  in  the  beginning  of  the  summer,  so  that 

H  4 
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the  firuit  cannot  ripen.  There  are  two  generations  in  the  course  of  a 
yean  The  larvae  are  of  a  glaucous  colour,  with  numerous  transverse 
rows  of  black  shining  piliferous  warts ;  they  are  furnished  with  20  feet. 
The  insects  also  undergo  their  transformations  in  society,  one  attach- 
ing the  end  of  its  cocoon  to  the  end  of  the  next.  The  species  haa 
been  named  Nematus  grossularise  by  Dahlbom,  who  has  given  the 
history  of  the  species  in  the  Vetenskaps.  Acad,  HancU,  for  1835,  and 
who  considers  it  as  identical  with  the  insect  represented  by  Reaumur 
(torn.  v.  pi.  10.  f.  4,  5.),  which  feeds  upon  the  "  groselier  \*  but  that 
author  states  that  his  insect  had  22  feet.  Bouch6  (^Naturge^ch* 
p.  140.^  describes  the  insect  as  the  Tenthredo  ventricosa  ISug 
(Nematus  v.  Hartig^  p.  196.).  The  Caledonian  Horticult.  Society  has 
published  a  number  of  plans  for  the  destruction  of  these  caterpillars. 
(See  also  £.  S.  in  Mag,  Nat.  Hist.  No.  13. ;  voL  v.  of  the  New  Series 
o^  the  Manchester  Memoirs ;  HorL  Mag>  1831.)  Stephens  has  de« 
scribed  an  allied  species  (Nematus  Ribesii),  the  larva  of  which  feeds 
upon  the  red  currant. 

At  the  end  of  June,  1838,  I  observed  that  nearly  the  whole 
crop  of  the  young  apples  in  the  garden  of  my  residence  at  Ham- 
mersmith had  fallen  to  the  ground,  being  then  about  the  size  of 
small  walnuts;  and,  on  opening  some  of  them,  I  found  the  interior 
devoured  by  one  or  more  larvaB  of  one  of  the  Tenthredinidee  (pro- 
bably a  Nematus),  having  6  thoracic,  12  abdominal,  and  2  anal  feet; 
the  body  not  pilose^  with  thick  lateral  wrinkles.  Its  appearance  in 
the  perfect  state  will  not  take  place  until  the  next  spring,  when  I  hope 
to  be  able  to  add  the  name  of  this  curious  and  destructive  species. 
When  alarmed,  this  larva  emitted  an  odour  like  that  of  Cimex  lectu-* 
larius.  The  larva  of  Nematus  dimidiatus  feeds  upon  the  poplar ;  it  is 
yellow,  with  a  black  head,  and  large  lateral  black  spots ;  it  is  figured 
in  the  Entomol.  Mag.  vol.  i.  pi.  1.  f.  1.,  and  is  stated  to  have  14 
abdominal  legs. 

The  20-footed  larvae  of  Nematus  ochraceus  Hartig  (p.  218.), 
found  upon  the  willow,  in  society,  generally  attach  themselves  to  the 
edges  of  the  leaves,  the  prologs  being  placed  on  the  opposite  sides. 
Here  they  continue  to  feed  incessantly,  with  the  hind  part  of  the  body 
elevated  in  the  air,  and  which,  when  disturbed,  they  throw  about  in 
various  directions.  De  Geer  has  figured  the  history  of  this  species 
(Mim.  torn.  ii.  pi.  37.  f.  1 — 1 1 .).  Reaumur  also  appears  to  have  intended 
this^  or  a  closely  allied  species,  in  his  vol.  v.  tab.  11.  f.  3 — 6.  De  Geer 
has  also  figured  another  very  closely  allied  species^  N.  melanocephalus 
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Hartig  (which  St.  Fargeau  gives  as  the  T.  salicis  Linn.),  in  the  same 
plate  (figs.  12 — 22.);  and  his  fig.  23.  is  given  by  Hartig  under  the 
name  of  N.  betulae.  The  last-named  author  has  also  figured  the  larva 
and  imago  of  another  species  (N.abietum),  with  details  (pi.  4.  f.  1 1 — 24.). 

The  20- footed  larva  {Jig^  71.  7.),  of  Croesus  septentrional  is,  which 
lives  in  society  upon  the  elm,  protrudes  a  series  of  black  fleshy 
tubercles  between  the  abdominal  legs  when  it  is  alarmed,  but  which 
are  withdrawn  into  the  body  when  the  danger  is  passed.  (De  Geer, 
M4m.  torn.  ii.  pi.  37.  f.  24 — 28.)  It  is  also  figured  in  the  JEntomoL 
Magazine^  vol.  i.  pi.  1.  f.  5.  The  larva  of  another  species  of  the  same 
genus,  of  a  fine  green  colour,  with  9  rows  of  black  dots,  is  found  upon 
Salix  viminalis.  It  is  figured  by  Gcedart  (t.  1.  pi.  19.),  Frisch 
(st.  6.  t.  4«  f.  1 — 7.),  Reaumur  (tom.  i.  pi.  1.  f.  18.),  and  De  Geer 
(torn.  iii.  pi.  38.  f.  1.),  and  is  supposed  by  Dahlbom  to  be  the  Nematus 
varus  ViUaret  (Ann.  Soc.  Ent,  de  France^  tom.  i.  pi.  11.*  f.  8.) ;  T. 
salicis  Linn»y  JRiaum.,  torn.  v.  pi.  11.  f.  10. 

De  Geer  has  also  figured  the  larvae  of  several  species  of  Nematus* 
which  are  20-footed,  and  are  not  gregarious  in  the  larva  state ;  namely 
N.  capraese  {Mem.  tom.  ii.  pi.  38.  f.  1.;)  N.  nigratus  Hartig^  Retz.  (Ihid* 
f.  2 — 4.),  both  on  the  willow  ;  and  N.  interruptus  St.  Farg.y  249. ;  N. 
abietinus  DahL  (Ibid.  5 — 7.),  on  the  fir ;  likewise  the  20-footed  larva 
of  Dineura  De  Geerii  Hartig,  which  St.  Fargeau  gives  as  Nematus 
varius.  Frisch  has  figured  the  various  states  of  Nematus  salicis 
(^Beschr.  Sfc.  vi.  4.)  ;  Dahlbom  has  also  described  the  larvae  of  many 
species  of  Nematus,  which  he  divides  into  those  which  are  gregarious 
or  solitary.  A  correspondent  of  the  Mag.  Nat,  Hist.  (vol.  vii.  p.  423.) 
has  published  an  account  of  the  devastation  committed  by  Nematus 
capraeae  to  osiers,  producing  a  loss  of  at  least  200/.,  by  devouring  the 
leaves  annually,  and  thus  destroying  the  young  plants. 

Several  small  species  of  Nematus  deposit  their  eggs  in  the  young 
shoots  of  the  willow,  causing  the  formation  of  woody  galls  upon  the  stem 
in  which  several  larvae  reside  in  society^  and  undergo  all  their  changes 
(N.  meduUarius  Hartig,  De  Geer,  tab.  39.  f.  1 — 13. ;  N.  pentandrae 
DahJb. ;  T.  salicis  pentandrae  ViU.),  or  of  globose  spongy  pedunculated 
galls  along  the  main  rib  of  the  leaf  {De  Geer,  tab.  38.  f.  26—31. ;  N. 
intercus  Panzer,  Dahlbom  /  N.  gallarum  Hartig,  De  Geer,  tab.  38.  f. 
26—31.),  in  which  a  single  inhabitant  resides  during  the  larva  state. 
Another  kind  of  gall  is  produced  upon  the  leaves  of  various  kinds  of 

•  Mr.  Paget  {Nat.  HUt.  YamunUh,  App.)  states  that  the  larvas  of  this  species  are 
▼ery  abundant  on  willows,  entirely  stripping  many  of  these  trees  of  their  leaves. 


106  MODERK  CLASSIFICATION   OF   INSECTS. 

willows  by  another  species  (Nematus  gallicola  Westio*^  Steph,;  N, 
saliceti  Fallen,  DaMb, ;  Tenthredo  Gallee  foliorum  salicis  Ztim., 
Frischy  Ins.  Germ.,  vol.  iv.  p.  22.  tab.  4. ;  Reaumur,  torn.  iii.  pi.  37. 
f.  1 — 5.  8.).  These  galls  are  irregular  in  shape,  and  often  of  a  red 
colour.  They  extend  on  both  sides  of  the  leaf,  and  are  of  a  spongy 
substance.  They  are  at  first  solid,  but  by  degrees  a  cavity  is  formed 
in  the  centre,  by  the  feeding  of  the  inclosed  inhabitant ;  which,  when 
full  fed,  quits  the  gall  and  descends  to  the  earth. 

I  have  traced  the  natural  history  of  this  third  kind  of  gall-making 
Nematus  *,  and  have  ascertained  that  it~  is  attacked  by  a  beautiful 
species  of  Eulophus  (£•  Neraati  W.),  the  female  of  which  pierces  the 
substance  of  the  young  gall.  (See  also  Rdsel,  Insect,  JBelust  vol.  ii* 
Bomb,  et  Vesp.  tab.  10.,  wherein  are  figured  these  two  leaf  gall- 
making  species  in  their  different  states ;  and  Swammerdam,  Book  of 
Nature,  pi.  44.,  in  which  N.  gallicola  is  represented  in  its  different 
states.)  Euura  Cynips  Newman  {Ent.  Mag.  No.  18.),  allied  to  N. 
gallicola,  also  resides  in  galls  in  the  larva  state. 

The  22-footed  larvae  of  the  genus  Lophyrus  are  social  (each  family 
consisting  of  from  50  to  100  individuals),  and  devour  the  leaves  of 
various  species  of  firs ;  they  also  gnaw  the  young  twigs,  forming 
channels  of  some  depth :  they  commonly  repose  along  the  leaves, 
having  their  heads  inclined  on  one  side.  When  touched  they  emit 
from  the  mouth  a  drop  of  clear  fluid,  of  a  resinous  smell.  The 
females  are  much  larger  than  the  males,  and  may  be  distinguished  by 
this  character  in  all  their  stages.  De  Geer  {Mem,  tom.  iL  tab.  35. 
f.  24 — 27.,  and  tab.  36.  f.  1 — 30.)  has  represented  the  details  of  two 
species  of  this  genus,  L.  rufus  and  L.  Pini.  The  cocoon  is  simple,  and 
never  made  in  the  earth  ;  it  is  of  very  small  size  compared  with  that  of 
the  larva  by  which  it  is  formed,  and  which  is  compelled  to  lie  in  a 
curved  direction  within.  Curtis  states  that  one  of  Dr.  Leach*s  cater- 
pillars of  L.  pallidus,  remained  in  its  cocoon  unchanged  for  two  years. 
Schaeffer  has  given  the  history  of  one  of  the  species  of  this  genus  under 
the  name  of  Die  Tannensagfliege  (Abhandl.  von  Ins.  vol.  ii.  tab.  8.), 
with  figures.  In  the  first  vol.  of  the  Gardener's  Mag,  (1826)  is  con- 
tained a  notice  of  an  8vo  vol.  by  D.  £.  Miiller,  on  the  ravages  com- 
mitted by  the  caterpillars  of  Tenth.  Pini,  Pinastri,  Juniperi,  and 
erythrocephela,  by  which  several  thousand  acres  of  pines  were  entirely 
destroyed  in  Franconia.    (  Ueber  den  Afierraupenjrass,  Sfc.   AschafFen- 

*  The  details  of  these  observations,  with  the  history  of  its  parasite,  will  form  the 
subject  of  a  separate  memoir. 
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burg,  1821.)  But  the  most  complete  account  of  the  genus  has  been 
published  by  Hartig,  in  his  Die  JBkUiwespen,  in  which  17  species  are 
described,  with  all  the  details  of  their  economy  and  transformations* 
(See  also  Loschge,  in  J}er  Natufforschery  st.  22.)  Mr.  Dale,  under 
the  date  of  August  16.,  states,  **  Lophyrus  rufus  $  bred,  they  all 
pupised  on  June  2.,  and  they  continued  to  breed  [emerge  from  the 
cocoon  ?]  till  September  16.     (Mag.  Nat.  Hist  No.  25.) 

The  larvae  of  the  genus  Lyda  (Pamphilius  LaJtr^  differ  from  those 
of  the  remainder  of  the  family  in  being  destitute  of  abdominal  prolegs 
the  body  being  termininated  by  two  short  points,  beneath  which  are 
two  longer  articulated  appendages,  resembling  the  thoracic  legs,  but 
stretched  backwards  (fig.  71.  12.  larva  of  L.  hypothropica  Hartig). 
These  larvae  reside  in  society  in  webs,  upon  several  kinds  of  fruit  trees, 
and  upon  firs,  the  leaves  of  which  serve  them  for  food ;  each  larva, 
moreover,  spins  for  itself  a  separate  case,  and  the  whole  society 
are  covered  by  a  roof  of  leaves  fastened  together  with  silk.  The 
motions  o^  these  larvae  are  curious  and  quite  unlike  those  of  the  other 
species  which  are  furnished  with  abdominal  prolegs,  having  more  of 
a  sliding  motion,  and  employing  its  powers  of  spinning  silk  for  assisting 
its  progress.  When  they  descend  from  a  leaf  they  let  themselves 
down  by  a  silken  thread,  afler  the  manner  of  caterpillars. 

One  of  the  species  of  this  genus  lives  on  the  pear,  and  emits  a  black 
fluid  from  the  mouth  when  alarmed.  The  larva  of  Lyda  pratensis  has 
fbrmed  the  subject  of  a  memoir  by  Hapf  and  Schwaegrichen  (JBemer^ 
hung,  iiber  den  Afterraupen/rasSf  S^c.  Bamberg  and  AschafFenberg, 
1829),  and  that  of  L.  erythrocephala  has  been  described  by  Treviranus 
(in  Verhandlungen  des  Vereins  zur  JBeforderung  des  Gartenbauesy  vol.  ii.). 
The  larva  of  Lyda  sylvatica  resides  upon  pear  trees  in  a  web ;  it  is  of 
a  yellow  colour  with  a  black  head,  and  is  represented  in  the  EntomoL 
Mag.<i  vol.  i.  pi.  1.  f.  4.  Hartig  (pi.  9.  f.  1—9.)  has  represented  the 
larva  and  imago  of  another  species  (L.  hypothropica)  which  feeds  upon 
the  pear. 

Another  species  of  Lyda  lives  upon  the  aspens,  the  larva  being 
solitary,  and  inhabiting  the  interior  of  a  leaf,  which  it  rolls  up  into  a 
case  fastened  together  with  silk.  It  makes  no  use  of  its  legs  in 
walking,  but  merely  glides,  along  by  the  contraction  and  elongation  of 
of  the  segments  of  its  body.  For  several  years  past  I  have  observed 
one  of  the  species  of  this  genus  (L.  inanita^^;^.  71.9.)  frequenting  the 
garden  of  my  residence  at  Hammersmith,  and  regularly  making  its 
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appearance,  in  the  winged  state  (despite  of  the  variations  of  the 
seasons)  in  the  last  week  of  May.  I  have  also  found,  later  in  the  year, 
on  the  rose  bushes,  specimens  of  the  larvae  of  a  Lyda  (which  I  do  not 
hesitate  to  regard  as  those  of  L.  inanita),  each  enclosed  in  a  portable 
case,  formed  of  bits  of  rose-leaves  arranged  in  a  spiral  coil  (^fig^^ 
71.  II.).  De  Geer  has  figured  various  species  of  this  genus  in  his 
40th  plate ;  but  the  synonymy  appears  impossible  to  be  traced 
correctly.  His  figure  15.  and  Reaumur's  fig.  7.  pi.  15.  vol.  iv. 
represent  the  twigs  and  leaves  of  a  pear  tree  spun  together  by  the 
larvae,  most  probably,  of  L.  hortorum. 

In  general,  the  larvae  of  these  insects  arrive  at  the  full  size  at  the 
end  of  the  summer,  when  they  descend  from  the  leaves  into  the 
ground,  in  order  to  pass  the  pupa  state,  having  previously  inclosed 
themselves  in  a  hard  cocoon,  in  which  they  occasionally  introduce 
grains  of  earth.  Some  species,  moreover,  defend  themselves  by 
spinning  an  internal  cocoon  of  a  finer  texture  than  the  exterior. 

Some  species,  however  (Cimbex,  Lophyrus,  &c.),  attach  their  co- 
coons to  the  branches  or  twigs  of  the  trees  on  which  they  have  been 
reared  ;  and,  as  they  remain  in  this  state  throughout  the  winter,  they 
are  easily  perceived  when  the  leaves  have  fallen. 

It  is  in  these  cocoons  that  the  insects  ordinarily  pass  the  winter ; 
some  as  pupae  (^fig*  69. 13.  pupa  of  Trichiosoma  lucorum,  jig,  70.  li« 
pupa  of  Cimbex),  but  many  as  unchanged  larvae.  The  perfect  in- 
sects appear  at  the  beginning  of  the  following  summer,  gnawing  a  hole 
through  the  hard  cocoon  with  their  jaws.  Mr.  R.  H.  Lewis  has  pub- 
lished a  very  interesting  notice  of  the  habits  of  the  perfect  female  of 
Ferga  Lewisii  FF.,  a  native  of  Hobarton^  Tasmania  (Van  Diemen*s 
Land).  This  insect  deposits  its  eggs  in  a  longitudinal  incision^  be- 
tween the  two  surfaces  of  the  leaves  of  a  species  of  Eucalyptus,  ad- 
joining the  mid-rib ;  they  are  placed  transversely,  in  a  double  series, 
and  are  in  number  about  eighty.  On  this  leaf  the  mother  sits  till  the 
exclusion  of  the  larvae  ;  and  as  soon  as  these  are  hatched,  the  parent 
follows  them,  sitting  with  outstretched  legs  over  her  brood,  protecting 
them  from  the  attacks  of  parasites  and  other  enemies  with  admirable 
perseverance.  These  observations  were  made  upon  insects  at  large. 
(See,  further,  Trans.  Ent  Soc,  vol.i.  p.  233.)* 

*  In  a  subsequent  communication,  with  which  I  have  been  favoured  by  Mr. 
Lewis,  he  states,  <*  I  did  not  succeed  in  rearing  these  larvae,  nor  am  I  yet  acquainted 
with  the  male  insect ;  but  I  have  had  anotlier  opportunity  of  confirming  my  observ- 
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The  perfect  insects  are  of  moderate  size ;  some,  however  (Cimbex, 
&c.),  are  amongst  the  largest  species  of  Hymenoptera  inhabiting  this 
country ;  they  do  not,  however,  much  exceed  an  inch  in  length.  They 
are  ordinarily  of  dark  colours,  varied  more  or  less  with  pale  markings  of 
white,  red,  or  yellow*  Their  flight  is,  in  general,  heavy,  and  attended 
with  a  humming  noise  in  the  larger  species.  Those  of  the  genus 
Lyda>  however,  are  exceedingly  agile  in  the  hot  sunshine.  The 
males,  in  some  species,  are  very  fierce ;  and  I  have  observed  two  male 
Trichiosomae  lucorum  fighting  and  biting  each  other  violently.  The 
species  seem,  for  the  most  part,  inhabitants  of  moderate  climes,  very 
few  species  being  received  from  the  tropics.  There  is  considerable 
difference  in  the  appearance  of  the  sexes  of  some  of  the  species ;  and 
in  some  the  males  are  met  with  abundantly  (as  in  Abia),  whilst  in 
others  the  females  are  far  more  abundant  (Zarsea).  Mr.  Curtis  has 
figured  a  singular  gynandromorphous  individual  of  Tenthredo  (Stron- 
gylogaster)  cingulata  Fabr.^  in  which  the  opposite  sides  are  not  sym- 
metrical, the  right  half  being  feminine,  and  the  left  masculine. 

The  number  of  parasites  which  subsist  upon  these  insects  is  very 
great^  many  species  attacking  the  same  species  of  saw-fly :  thus. 
Hartig  gives  a  list  of  twenty  parasites  of  Lophyrus  Pini,  fifteen  of 
which  are  Ichneumon  idae. 

They  are  chiefly  vernal ;  they  frequent  nectariferous  and  pollini. 
ferous  plants  in  the  greatest  abundance,  especially  those  of  the  Um- 
bellifers,  obtaining  their  chief  supply  of  food  from  the  pollen  or  nectar- 
like syrup  of  the  flowers.  Various  species,  however  (T.  viridis,  sca- 
laris,  &c.)>  attack  and  devour  living  insects  which  frequent  the  same 
plants,  as  observed  by  St.  Fargeau  {Ann,  Soc,  Ent.  de  France,  1834<, 
p.  11.),  and  Dahlbom  {Prod.  Hym*  Second,    p.  38.), 

Amongst  the  various  insects  collected  by  Mr.  Raddon  from  raw 
turpentine,  were  many  specimens  of  two  large  new  species  of  Lydse, 
which  had  evidently  lost  their  lives  from  having  been  attracted  to  the 

ations,  and  I  shall  use  every  endeavour  to  breed  the  male  this  season.  There  is 
but  one  brood  in  the  year ;  and  it  is  somewhat  singular  that  the  earliest  portion  of 
their  lives  is  passed  in  our  winter,  when  we  are  subject  to  heavy  rains.  When  rest- 
ing in  the  day,  the  larvse,  like  most  other  Terebrantis,  carry  their  heads  erect ;  on 
their  mouths  is  a  drop  of  yellow  gummy  fluid,  and,  if  touched,  they  throw  their  heads 
back,  and  vomit  this  in  some  qiutntity  [thus  materially  differing  from  the  larvae  of 
the  Cimbices].  It  is  very  thick,  and  seems  to  be  given  them  as  a  protection  against 
Ichneumonids,  one  of  which  tribe  preys  upon  them ;  and  I  have  seen  it  dead,  with 
the  wings  and  legpi  covered  and  glued  together  by  the  gummy  matter." 
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turpentine,  when  flowing  from  the  wounded  fir  trees.  I  remarked, 
however,  as  a  curious  circumstance,  that  all  these  mdividuals  were 
males. 

In  the  perfect  state  many  of  these  insects  exhibit  various  interest- 
ing structural  peculiarities  ;  thus,  Cimbex  and  its  allies  have  clavate 
antennaB ;  in  Hylotoma  these  organs  are  apparently  composed  of  a 
single  inarticulated  joint,  two  very  short  basal  joints  being  alone  ob- 
servable ;  the  males  of  Schizocerus  Leach  have  each  of  the  antennae 
formed  of  two  long  equal  branches  ;  those  of  Cladius  have  these  organs 
slightly  branched  on  one  side,  whilst  they  are  deeply  biramose  in 
Lophyrus ;  in  Lyda  the  antennae  are  slender,  setaceous,  and  multiar- 
ticulate ;  whilst  in  Cephus  they  are  thickened  at  the  tips  and  multiar- 
ticulate.  In  Tarpa  the  lower  parts  of  the  mouth  are  considerably 
elongated,  so  as  to  form  an  haustellum. 

The  genus  Xyela  Dalm,  (Pinicola  Brdnssofif  Mastigocerus  Klttg, 
fig,  71*  13.  Xyela  pusilla  $  )  is  one  of  those  anomalous  forms  which 
so  much  perplex  systematists.  The  general  form  of  the  head  and 
body  is  not  materially  unlike  that  of  Lophyrus  or  Lyda,  but  the 
antennae  are  singularly  constructed,  being  13-jointed;  the  basal  joint> 
overlooked  by  Dalman  and  Curtis,  being  small  and  obconic;  the 
second  longer ;  the  third  short ;  the  fourth  forming  a  long,  robust,  and 
cylindric  stem,  equalling  or  exceeding  the  nine  terminal  joints  in  length, 
which  are  short  and  slender ;  the  terminal  joint  very  small  in  X. 
pusilla,  but  as  large  as  the  preceding  in  X.  Dahlii  Klug^  a  species  for 
both  sexes  of  which  I  am  indebted  to  Dr.  Klug.  The  jaws  are  robust 
and  unevenly  toothed  (^fig.  71*  15.);  the  under  jaws  are  minute  and 
membranous ;  the  inner  terminal  lobe  truncate  and  setose;  the  external 
(according  to  Curtis)  being  terminated  by  a  smaller  one.  Hartig, 
however,  describes  the  outer  lobe  as  terminating  in  two  conical  lobes. 
The  maxillary  palpi  are  greatly  elongated  and  elbowed,  so  as  to  re- 
semble a  pair  of  short  legs  arising  from  the  mouth  ;  they  appear  to  be 
4-jointed,  and  are  so  described  by  Dalman  and  Curtis ;  but  Hartig 
states  that  the  terminal  joint  is  terminated  by  three  minute  fleshy 
joints,  preceded  by  a  constriction  of  the  fourth  joint.  [HarU  pi.  6.  f.  30.) 
In  X.  Dahlii,  these  organs  appear  to  me  to  be  only  6-jointed,  and  their 
appearance  is  represented  at  ^^.7 1.1 7.  The  labium  is  represented 
as  porrected  between  the  labial  palpi  by  Dalman ;  and  Hartig  stales  it 
to  be  3«Iobed  (^;^.  71- 18.);  but  Curtis  has  entirely  overlooked  it. 
The  labial  palpi  are  short,  and  described  by  Dalman  as  3-jointed,  and 
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by  Curtit  as  4-jointed ;  but  Hartig  states  that  there  is  only  a  constric- 
tion, and  not  a  distinct  articulation,  between  the  third  and  fourth  joints. 
The  cells  of  the  wings  are  numerous ;  they  have  been  described  as  having 
three  marginal  and  two  complete  submarginal  cells ;  and  such  is  their 
appearance  in  X.  pusilla ;  but  an  examination  of  the  wing  of  X.  Dahlii 
(y^.  71.  16.)  will  enable  us  to  form  a  more  correct  notion  of  the  ana- 
logies of  these  cells.  The  ovipositor  of  the  female  is  exserted,  and  as 
long  as  the  abdomen ;  it  is  inclosed  between  two  compressed  exter- 
nally pilose  lamellae,  and  is  membranous^  with  a  strong  horny  central 
rib.  From  the  descriptions  of  Dalman  and  Curtis,  it  would  appear  to 
consist  only  of  a  single  piece ;  but  I  have  ascertained  that,  in  X.  pusilla, 
it  consists  of  two  plates  (Jig*  71  •  14.  extremity  of  abdomen  of  ; ,  with 
the  saws  extended),  very  slightly  serrated,  and  thus  agreeing  in  its  com- 
position with  the  saws  of  the  other  Tenthredinidae.  The  anterior  tibiae 
have  two  apical  calcariss  (^fig*  71*  19.)  ;  the  posterior  tibiae  have  two 
bristles  on  the  external  edge  in  the  middle,  although  described  by 
Curtis  as  having  only  one  spine  at  the  tips.  Latreille,  under  this  genus, 
states,  <*  les  larves  vivent  dans  Fint^rieur  des  v6g^taux,  ou  dans  les 
vieux  bois."  (^Begne  An.  2d  ed.  tom.  v.  p.  277-)  Dalman  considered 
this  genus  to  belong  to  the  Siricidae  (Uroceridae) ;  Curtis,  although 
noticing  that  it  beautifully  unites  the  Tenthredinidae  with  the  Uroceridae, 
and  that  in  its  ample  wings  and  large  stigma  it  bears  considerable  re- 
semblance to  Lyda,  adds  (in  consequence  of  his  not  being  acquainted 
with  the  true  structure  of  the  ovipositor),  that  *<  it  cannot  be  denied 
that  the  compressed  oviduct  brings  it  close  to  Xiphy dria ; "  he  accord- 
ingly placed  it  in  the  family  Xiphydriadse  Leach,  Dahlbom,  on  the 
contrary,  unites  it  with  the  family  Tenthredines,  as  well  as  Hartig, 
who  places  it  at  the  end  of  the  family.  The  curious  little  genus 
Blasticotoma  Filiceti  Klug  appears  to  me  to  be  allied  to  Xyela  in  the 
structure  of  the  antennae,  although  the  terminal  joints  are  obsolete. 

The  genus  Cephus  Latr,  (Trachelus  t/tir.,  Astatus  Klug)  is  as 
anomalous  as  Xyela,  and  equally  serves  to  connect  the  Tenthredinidae 
and  Uroceridae.  The  antennae  are  multiarticulate  (21 — 28 -join ted)*, 
generally  thickened  towards  the  tips  {Jig*  71.  25.) ;  the  mandibles  are 
robust  and  strongly  and  irregularly  toothed;  the  labium  is' divided  into 
S  elongated  lobes  (^Jig*  71-  si.);  the  labial  palpi  are  4-jointed,  the  joints 
being  irregular  in  size;  the  maxillae  are  bilobed,  the  outer  lobes  being 

*  They  have  been  described  as  only  21 -jointed  by  Klug,  Hartig,  &c. ;  but  in  the 
•ubjgenus  Pbylloecus  Newm,  tbey  are  28-jointed,  and  filiform. 
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the  largest,  and  pilose ;  the  maxillary  palpi  long,  slender,  and  6-jointed ; 
the  four  basal  joints  gradually  increasing  in  length ;  the  fiAh  very 
minute,  and  the  last  as  long  as  the  third  {^fig*  71.  20.).  Like  the 
Uroceridse,  the  calcaria  of  the  anterior  tibiae  are  single  (Jig»  71-  22.) ;  but 
each  of  the  tarsal  joints  is  furnished  with  a  minute  membranous  lobe 
beneath.  The  intermediate  tibiae  have  also  one,  and  the  posterior 
tibiae,  two  spurs  towards  the  middle  (^.  71.  23.),  which,  together  with 
their  multiarticulate  antennae,  indicate  a  relation  with  Lyda.  The 
collar  is  elongated,  as  in  the  Uroceridae  ;  the  ovipositor  consists  of  two 
compressed  plates,  nearly  straight,  and  serrated,  but  formed  as  in  the 
true  saw-flies,  defended  by  two  external  2-jointed  sheaths  (^fig.  7.  24. 
apex  of  abdomen  of  Cephus  $  with  the  saws  extended). 

The  larva  of  the  typical  species  C.  pygmaeus  (Sirex  pygmaeus  Ztnn.) 
resides  in  the  interior  of  the  stems  of  wheat,  and  occasionally  commits 
much  injury.  A  memoir  was  published  upon  this  insect  by  Bosc 
(Btdl,  Sciences  Nat.  No.  5.  1823,  and  see  Philos,  Mag.  August, 
1823,)  in  which  various  means  were  suggested  for  its  destruction. 
The  larva  is  figured  by  Gu^rin  (IconogrS).  Another  species  (C.  ab- 
dominalis,  Latr,)  is  stated  by  Latreille  to  live  upon  the  flowering  buds 
of  fruit  trees,  and  do  them  a  great  deal  of  mischief.  M.  V.  Audouin 
has,  however,  informed  me  that  it  deposits  its  eggs  on  the  young  shoots 
of  the  pear  in  a  spiral  direction,  and  that  the  larva  feeds  within  the 
slender  shoots.  {Aud.  MSS.  Obs.  1835,  No.  9.)  The  larva  (^.  71. 
26.,  copied  from  Audouin's  highly  magnified  drawing)  is  fleshy,  with  a 
scaly  head,  and  six  thoracic  minute  legs,  but  destitute  of  anal  prologs; 
the  abdomen  has  the  terminal  segment  attenuated  and  terminated  by 
two  minute  points;  there  is  also  a  minute  conical  lobe  near  the  base  on 
eacli  side  of  this  segment.  The  situation  of  this  genus  has  been  the 
subject  of  much  discussion.  Dr.  Leach  placed  it  in  his  family 
Xiphydriadae,  and  Klug  and  Hartig  amongst  the  Siricidae ;  the  latter 
being  influenced  by  the  form  of  the  collar,  saws,  and  anterior  calcaria. 
Latreille  united  Xyela,  Cephus,  and  Xiphydria  into  a  distinct  section 
at  the  end  of  the  Tenthredinidae.  Curtis,  from  the  form  of  the  labium, 
elongated  palpi,  and  spurred  posterior  tibiae,  arranged  it  with  Tenthre- 
dinidae ;  which  I  certainly  deem  its  most  natural  relations,  having  more 
especially  regard  to  the  form  of  its  larva  and  that  of  Lyda. 

The  distribution  of  these  insects  had  been  attempted  by  various 
authors  ;  Leach,  Klug,  St.  Fargeau,  Dahlbom,  and  Hartig  having  de- 
voted much  attention  to  this  branch  of  the  subject.    Geoffroy  first 
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separated  the  species  with  clavate  antennae  (or  Cimhices),  under  the 
generic  name  of  Crabro,  which  has  since  been  applied  to  very  differ- 
ent insects.  Fabricius  added  five  other  genera,  and  Jurine  four. 
Leach  divided  the  family  into  nine  stirpes,  founded  chiefly  upon  the 
form  of  the  antennsB,  and  the  number  of  cells  in  the  wings  ;  and  added 
several  other  genera.  St.  Fargeau  proposed  another  artificial  dis- 
tribution, founded  entirely  upon  these  two  characters.  The  arrange- 
ment proposed  by  Latreille  in  the  second  edition  of  the  Regne  Anu 
mcd  appears  far  more  natural  as  regards  the  affinities  of  the  genera. 
The  arrangement  proposed  by  Dahlbom  is  confined  to  the  species  of 
Scandinavia,  and  that  by  Hartig  to  the  German  species ;  so  that  we 
cannot  gain  a  knowledge  of  their  views  as  to  the  arrangement  of  the 
exotic  groups,  as  Pterygophorus,  &c.*  By  combining  the  different 
most  nearly  allied  genera  together,  it  appears  to  me  that  the  family  is 
divisible  into  the  following  subfamilies  :  — 

1.  Cimbicides.  —  Antennae  short,  clavate,  with  not  more  than  eight 

joints  ;  larvae  22-footed,  emitting  drops  of  viscid  matter  from  the 
pores  of  the  body.     (Cimbex,  Perga,  &c.) 

2.  Ifylotomides,  — Antennae  3-jointed,  terminal  joint  greatly  elongated ; 

labrum  apparent ;   larvae  18-  to  20-footed,  not  emitting  drops 
of  viscid  matter.     (Hylotoma.) 
The  genus  Athalia  seems  to  be  the  connecting  link  between  this 
subfamily  and  the  next. 

S.  Tenihredinides, —  Antennae  9-  to  14>-jointed,  simple,  filiform  to  the 
tip ;  labrum  apparent ;   saws  with  parallel  sides.     (Tenthredo, 
Nematus,  Dolerus,  Selandria,  &c.) 
4.  Lydid^^  —  Antennae  multi-articulate,  sometimes  strongly  pecti- 
nated in  the  males ;  posterior  tibiae  often  spined  in  the  centre  ; 
labrum  minute ;  saws  but  slightly  serrated  at  the  tip,  strongly 
dilated  and  elbowed  at  the  base  (^fig*  71.  lO.  saw  of  Lyda) ;  larvae 
various. 
The  anomalous  genera  Lyda,  Tarpa  and  Lophyrus  agree  in  these  last 
characters ;  and  I  cannot  but  think  that  those  afforded  by  the  form  of 
the  ovipositor  (which  have  not  been  previously  employed  in  the  dis- 
tribution of  this  family)  are  of  primary  importance  ;  in  which  respect 

*  Theae  two  authors  have  adopted  a  plan  which  appears  to  me  to  be  likely  to 
lead  to  much  confusion  ;  the  genera,  subgenera,  sections,  and  tribes  being  all  named 
as  genera :  thus  the  Tenthredo  melanocephala  Fah.  is  named  Tenthredo,  Selandria, 
Blennocampa,  Monopbadmus,  melanocephala,  by  Hartig. 

VOL.   II.  1 
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Lophyrus  bears  but  little  relation  to  Hylotoma  or  Cladius,  near  which 
it  has  been  ordinarily  arranged* 

The  genera  Cephus  and  Xyela,  and  probably  also  Blasticotomay 
appear  to  be  respectively  types  of  separate  subfamilies.  Xyela^  in  the 
size  of  its  wings,  approaches  nearest  to  Lyda.  Perga  has  a  long  and 
strongly  serrated  saw,  whilst  that  of  Pterygophorus  is  more  like  that 
of  Lophyrus. 


The  second  family,  Urocerida*  Leojch  (Siricidae  Curtis)y  cor- 
responding with  the  Linnsean  genus  Sirexf^  is  distinguished  from 
the  preceding  insects  by  the  structure  of  the  ovipositor  or  borer, 
the  irregularity  in  the  trophi,  Uie  entire  labium,  the  existence  of  a 
single  spur  on  the  fore  tibiae,  and  the  elongated  prothorax  and  collar. 
The  body  is  of  an  elongated  parallel  and  nearly  cylindric  form,  the 
males  being  more  depressed  (fig*  72.  8.  Urocerus  juvencus  ^  ).  The 
head  (Jig*  72. 9.  front  of  head  of  ditto)  is  rounded,  and  about  as  broad 
as  the  thorax ;  the  eyes  somewhat  kidney-shaped ;  the  antennae  filiform 
or  setaceous,  vibratile,  and  composed  o£  from  10  to  25  jolnts.j:     The 


*  BiBUooR.  Refsk.  to  the  Siriciojb. 

Klug.     Monograpbia  Siricum  C^rmanue.     4ta  Berlin,  1 803. 

Foggo,     Note  of  an  Insect  of  the  Genus  Urocerus,  in  Edinburgh  Journal  of  Science, 

▼ol.  ii.  1825. 
Gu4rin,' in  Mag.  Zool.  1833.  Ins.  No.  68.     (Urocerus  Lefebvre.) 
LatreiUe.       M6moire  sur  un  Nouv.  Genre  d* Insectes  (Orusse)  pr^nt^  k  Tlnstitut 

National  le  28  Flor^,  An  4.  —  Ditto,   in  Encyc).  M^th.,  torn.  tiiL  p.  561. 

(Oryssus,  new  sp.) 
WeMtwood,  in  Zool.  Journ.,  vol.  v.  p.  440.     (Oryssus  Sayii.) 
Nwwmanj  in  Ent.    Mag.    No.  4.   p.  415.     (Urocerus —  Sirex.^  —  Ditto,  in  ditto, 

No.  25.  p.  486.     (Oryssus,  new  sp.) 
Shuekardf  in  Mag.  Nat.  Hi&t,  New  Series,  vol.  i.  p.  630.     (U.  duplex.) 


f  The  genus  Urocerus  was  established  by  Geoffroy  in  1762,  four  years  previous 
to  the  publication  of  the  twelfth  edition  of  the  Sy»tema  Natura,  in  which  Sirez  was 
proposed  by  Linn«us,  who  incorrectly  referred  to  GeofFroy's  Urocerus  under  the 
name  of  Uroceros.  Stephens  adopts  the  family  name  Uroceridse  from  Leach,  but 
follows  Linnaeus  and  Fabricius  in  using  the  name  Sirez.  The  French  authors  pro- 
perly retain  that  of  their  countryman  GeofiVoy. 

\  In  the  genus  Urocerus,  the  number  of  joints  in  the  antennae  differ  in  the  differ- 
ent species.     In  Urocerus  gigaa  $  the  antenne  are  24-jointed|  the  two  terminal 
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Upper  lip  is  minute  and  dongated;  the  mandibles  short,  but  very 
strong  and  horny;  the  lower  parts  of  the  mouth  vary  considerably  in 
their  form.  In  Urocerus  they  are  very  anomalous  and  minute  ;  tho 
maxillffi  are  two  elongated  setose  lobes,  united  by  membrane  at  the 
base,  with  very  short  exarticulate  (biarticulate  P  Curtis,  and  in  Klug's 
Mo»offr.  section  i.  tab.  8.  fig.  18.  from  S.  gigas}  palpi  (^fig.1%  lo. 
from  S.  juvencus  3  )•  The  lower  lip  in  this  genus  is  attached  upon 
the  membrane  connecting  the  base  of  the  maxiJls  (^.72.11.);  the 
mentum  is  transverse,  and  broadest  in  front ;  the  labium  h  produced 
between  the  palpi,  which  are  short  and  3'Jointed  in  S.  juvencus,  whilst 
they  are  2-  or  4-jointed  in  other  species,  according  to  Klug,  who, 
however,  as  Latreille  justly  observes,  did  not  understand  the  peculiar 
construction  of  these  organs,  judging,  at  least,  from  the  figures  given 
in  his  Monogr.  Siriattn.  Latreille,  indeed,  states  that  he  regards  the 
maxillary  palpi  as  2-jointed  and  the  labial  as  S-jointed  in  all  the  spe- 
cies. (Gct.  Cr^  &c.,  tom.  iii.  p.  24ft  note.)  The  anterior  tibise  are 
furnished  with  a  single  spur  at  the  tip  (^fig.1%  la.),  and  the  males 
have  die  hind  legs  flattened.  The  prothorax  is  elongated  beneath 
into  ashort  neck,  the  collar  being  broad  and  elevated;  the  mesothorax 
is  large,  and  the  metatiiorax  composed  of  two  distinct  dorsal  parts, 
tbe  anterior  of  which  is  furnished  with  twocenchrii  and  the  posterior 


joint*  bong  oloaeljr  Kildere<l  togelliei;  in  I}.  juTencui  ^  they  are  18-  and  in  the 
$  19-jainted.  I  potteis  nuJei  of  llie  latter  spnies  in  vhich  they  are  19-jainted, 
■nd  olfaera  in  which  they  are  only  IT-Joiated.  Latreille  places  U.  gigai  in  the 
•eetion  with  2.5-Jointed  antenna,  and  U.  juTencus  in  that  with  91-  to  S3-jain(ed 
anleanB.      ( See  fiulfaer  hereeo,  Kirby,  Man.  Ap.  Ats^,  toI.  i.  p.Slit.) 
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(hitherto  regarded  by  all  authors  as  the  basal  segment  of  the  abdo- 
men) having  a  longitudinal  impression  down  the  middle.  The  abdo- 
men is  perfectly  sessile,  somewhat  flattened  in  the  males  of  Urocerus, 
but  cylindrical  in  the  females  :  in  both  sexes,  the  terminal  segment  is 
produced  into  a  point ;  but  it  is  much  stronger,  larger,  and  more 
horny  in  the  females :  in  the  latter,  on  the  under  side  of  the  terminal 
segment,  is  an  impression  which  has  been  mistaken  by  Latreille  for 
the  anus.  The  construction  and  real  nature  of  the  instrument  of  ovi- 
position  or  borer  of  these  insects  has  not  been  satisfactorily  investi- 
gated ;  but  which,  from  the  peculiarity,  structure,  and  habits  of  this 
osculant  group  of  insects,  is  so  necessary  for  affording  proofs  of  the 
relation  of  the  saw-flies  with  the  other  Hymenoptera.  My  Jig,  72. 
13.  represents  a  lateral  view  of  the  extremity  of  the  abdomen  of  the 
female  .Urocerus  juvencus,  exhibiting,  at  a,  one  of  the  two  minute 
pilose  styles  (hitherto  unnoticed  by  any  previous  author),  and  which 
we  have  seen  to  exist  in  the  Tenth redinidse  ;  h  represents  the  basal 
and  h  h  the  terminal  division  of  the  outer  horny  flattened  sheaths  of 
the  ovipositor,  which  in  U.  spectrum  are  nearly  as  long  as  the  body. 
Between  these  sheaths,  when  at  rest,  lies  the  boring  instrument*  c, 
a  long  horny  piece  which  is  nearly  cylindrical  and  hollow,  but  in- 
closes in  its  lower  cavity  two  horny  spiculse*,  having  a  separate 
motion  from  that  q^  the  borer  itself.  Fig.  72.  16.  represents  a  trans- 
verse section  of  this  compound  instrument;  c  being  the  borer,  consist- 
ing of  a  horny  cylinder,  with  lateral  impressions  c  x ,  and  channelled 
on  the  under  side  for  the  reception  of  the  two  spiculie^  c  and  c.  Fig* 
72.  14.  represents  a  small  portion  of  the  base  of  the  under  side  of  these 
instruments,  showing  the  dilated  root  of  the  borer  itself^  c  o,  and  of 
the  two  spiculse,  c  o:  these  spiculse  are  slightly  grooved  at  the  base : 
one  of  them  is  here  represented  as  propelled  forwards  by  a  muscle ;  in 
which  case,  of  course,  its  point  would  extend  beyond  the  point  o^  the 
borer^  the  spiculae  and  borer  being  of  equal  length  ;  at  e  is  a  groove 
in  the  oblique  edge  of  the  borer,  which  seems  to  receive  a  slight  rib 
in  the  spicula.  Fig,  15.  represents  the  extremity  of  the  borer  c,  part 
of  it  being  broken  off,  in  order  to  show  the  separation  between  it  and 
the  spicula  c,  which  is  strongly  toothed  at  the  tip,  or  its  under  side  ; 
and  c  X  represents  the  lateral  impressions  of  the  borer  (as  xrxfig,  lo. 
ex),  forming  a  strong  lateral  serrature.    On  comparing  these  details 

treille  Incorrectly  describes  the  terebra  as    *' bivalvulata."      {^Gtntra   Cr,, 
p.  24  SO 
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with  those  of  the  saw-flies  {fig*  70. 13— -IQ,),  we  are  at  once  struck 
with  the  relations  existing  between  several  of  their  parts ;  the  minute 
style  (a)  and  the  2-jointed  outer  sheaths  {h  and  h  b)  are  perfectly 
analogous,  so  that  we  are  at  once  led  to  the  opinion  that  the  borer  of 
the  Urocerus  is  but  the  saw  of  the  Tenthredo,  modified  to  fit  it  for 
its  functions.  The  Tenthredinidae  ordinarily  oviposit  in  the  soft  sub- 
stance of  leaves,  and  their  saws  are  accordingly  of  a  delicate  struc- 
ture; but  the  Uroceridse  deposit  their  eggs  in  sound  timber,  and 
have  need  of  a  far  more  powerful  instrument.  In  order,  therefore, 
that  their  instrument  of  oviposition  should  possess  sufficient  strength, 
it  is  not  only  horny,  but  the  two  compressed  back  supports  of  the 
saws  of  the  Tenthredo  are  soldered  together  into  a  cylinder  c,  which 
both  as  regards  its  situation  with  the  spiculse,  and  its  action  as  a  sup. 
port  to  them,  cannot  but  be  analogous  to  these  supports.  The  two 
spiculsB  of  the  Urocerus,  on  the  other  hand,  are  clearly  analogous, 
both  in  action  and  almost  in  their  serrated  structure,  with  the  sawing 
parts  of  the  two  saws  of  the  Tenthredo.  Burmeister,  indeed,  first 
correctly  describes  the  superior  channel  of  the  terebra  as  including  a 
double  bristle ;  but,  as  we  shall  see  that  there  is  a  precise  analogy 
between  the  borers  of  Urocerus  and  Ichneumon,  we  cannot  adopt 
Burmeister's  view  {Manwdy  p.  198.),  that  the  upper  half  tube  (c)  is 
formed  of  the  two  entire  saws  of  the  Tenthredo,  and  that  the  lower 
part  of  the  terebra  (or  the  two  sptculae)  is  an  elongation  of  a  small 
triangular  plate  which  exists  at  the  base  of  the  saws  of  the  Ten- 
thredo. 

With  this  powerful  boring  apparatus  the  females  are  enabled  to 
deposit  their  eggs  in  timber,  especially  preferring  the  various  kinds 
of  firs.  The  larva  of  Urocerus  Gigas  has  been  figured  by  Rosel,  and 
that  of  U.  juvencus  by  Hartig.  I  am  indebted  to  Mr.  Raddon  for  an 
opportunity  of  examining  one  of  the  latter  {fig*  7^2.  17.).  The  larvae 
are  long,  cylindrical,  fleshy  grubs,  with  the  segments  transversely 
plicate :  the  head  (fig*  72.  18.)  is  small  and  horny,  destitute  of  eyes, 
but  furnished  on  each  side,  above  the  jaws,  with  a  minute  conical  an- 
tenna, articulated,  as  it  appears  to  me,  both  at  the  base  and  extremity 
(fig*  72. 19.),  although  represented  by  Hartig  as  exarticulate  ;  with 
the  exception  of  the  jaws,  the  parts  of  the  mouth  are  small ;  the  upper 
lip  arises  from  a  distinct  transverse  clypeus ;  it  is  transverse,  with  the 
anterior  angles  rounded  off,  and  emarginate  in  the  centre.  The  man- 
dibles are  horny,  quadrate,  one  being  depressed  and  the  other  com- 

I  3 
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pressed,  termiDated  by  three  or  four  nearly  equal  teeth,  and  furnished 
with  a  large  horny  lobe  (Jiff. 72.  20.).  The  action  of  these  jaws  must 
be  remarkable,  because  the  acute  edge  of  one  is  brought  into  con- 
tact, when  at  rest,  with  the  broad  extremity  of  the  other.  The  max- 
illae are  small,  and  terminated  by  three  lobes ;  the  inner  one  is  oval 
and  strongly  setose  ;  the  outer  one  is  very  minute  and  exarticulate  ; 
whilst  the  intermediate  one,  which  appears  to  me  to  be  the  analogue 
of  the  palpus,  is  broad  at  the  base,  and  terminated  by  a  small  narrower 
part,  which  I  believe  to  be  articulated  both  at  its  base  and  in  the 
middle  (Jig.  72.  ai.).  The  figures  given  by  Hartig  of  this  organ 
(tab.  8.  fig.  26.  b.)y  give  no  notion  of  its  true  form.  The  lower  lip  is 
fleshy,  transverse,  and  produced  considerably  within  the  mouth ;  it  is 
provided  at  the  sides  with  a  pair  of  minute  S  ?  -articulate  palpi  (^*  72. 
22.).  Each  of  the  three  anterior  segments  of  the  body  is  furnished 
with  a  pair  of  minute  exarticulate  legs.  The  abdominal  segments  are 
destitute  of  prolegs,  which  are  replaced  by  fleshy  protuberances,  and 
the  terminal  segment  of  the  body  is  large,  and  armed  with  a  horny  point. 

In  the  larva  state  these  insects  reside  in  the  interior  of  trees,  which 
they  perforate  in  various  directions,  often  causing  great  destruction  in 
the  pine  forests,  of  which  the  larger  species  are  inhabitants.*  When 
full  grown,  tliese  larvse  are  stated  by  some  authors  to  form  a  slender 
silken  cocoon,  mixed  with  chips  of  wood  and  excrement,  at  the  end 
of  their  burrows,  and  in  which  they  undergo  their  final  transforma- 
tions. The  pupa  greatly  resembles  the  imago,  having  the  limbs  laid 
along  the  sides  of  the  body  and  breast.  When  the  transformations  of 
the  inseqt  take  place  in  the  summer,  the  imago  is  produced  in  the 
space  of  a  month ;  but  if  the  larvae  are  not  full  grown  until  autumn, 
the  fly-dp^s  ^ot  appear  until  the  following  summer. 

The  perfect  insects  are  amongst  the  largest  in  the  order,  and  make 
a  considerable  humming  on  the  wing,  like  the  humble  bee  ;  whence 
Mr.  MacLeay,  who  formed  them  into  an  osculant  order,  between  the 

*  Mr.  Raddon  forwarded  to  the  Entomological  Society  specimens  of  U.  Juvencus, 
accompanied  by  specimens  of  the  wood  of  a  fir  tree  from  Bewdlej  Forest,  Worces- 
tershire,  perforated  by  this  insect  Of  this  tree,  20  ft.  were  so  intersected  by  the 
burrows,  that  it  was  fit  for  nothing  but  fire- wood ;  and  being  placed  in  an  out- 
house, the  perfect  insects  came  out  every  morning,  five,  six,  or  more  each  day.  The 
females  averaged  one  in  twelve  for  the  first  six  weeks,  but  afterwards  became  more 
plentiful,  and  continued  to  .make  their  appearance  until  the  end  of  November, 
feniales  only  being  produced  d)tring  the  last  two  pr  three  weeks.  (  TVont.  Ent.  Soc., 
vol.  i.  p.  85.  App. ) 
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Hymenoptera  and  Trichoptera,  named  them  Bomboptera.  As  the 
larvaB  generally  reside  in  fir  timber,  the  insects  are  imported  into  this 
country,  and  consequently  often  make  their  appearance  in  the  perfect 
state  in  newly  built  houses,  having  undergone  their  transformations  in 
the  timber  employed  in  their  construction. 

Some  species,  in  Germany,  have  occasionally  appeared  in  such  num* 
hers  as  to  raise  alarm  in  the  minds  of  the  ignorant.  They  have  also 
been  regarded  as  the  species  of  insects  recorded  (in  the  Abhandl,  der 
KoHmtL  Acad,  der  Naiufforscher,  9  th.  p.  252.,  14  th.  p.  62.)  as 
having  stung  many  men  and  beasts  to  death  in  and  near  the  town  of 
Czierck.  (See  Griffith's  An,  K,y  part  xxxiii.  p.  404>.)  Dr.  Klug  has 
been  at  some  pains,  in  his  Monographia  Sirieum  GermanuBy  to  eradicate 
this  unfounded  assertion,  considering  the  account  given  in  that  work 
to  be  &bulou8. 

The  sexes  of  these  insects  vary  considerably  in  their  colour  and 
form,  particularly  in  the  abdomen  and  legs,  and  have  hence  been  de- 
scribed under  different  names.  The  species  are  few  in  number,  and 
of  conuderable  rarity  in  this  country.  They  frequent  mountainous 
districts,  especially  those  clothed  with  fir  forests.  Like  all  Xylopha- 
gous  insects,  they  are  also  subject  to  the  greatest  variation  in  size, 
some  individuals  not  being  one  third  the  size  of  others. 

The  Count  de  Saint  Fargeau  has  informed  me  that  he  considers 
these  insects  to  be  parasites,  like  the  Ichneumonidse,  and  that  it  is 
upon  Xylophagous  larvae,  and  not  upon  wood,  that  the  larvae  subsist; 
and  in  the  Eneychpidie  MModique^  tom.  x.  p.  770.,  he  has  noticed  that 
*'  les  d^ris  que  nous  avons  trouv6  auprds  de  sa  coque^  tels  qu'une  t^te 
6cailleuse  que  nous  a  paru  tr^s  distinctement  dtre  celle  d*une  larve 
de  Col6opt^re,"  seemed  to  confirm  this  idea.  The  accounts,  however, 
whidi  have  been  furnished  by  so  many  authors,  and  especially  by  the 
Germans,  who  have  abundant  opportunity  of  observing  these  insects, 
leave  no  doubt  of  their  Xylophagous  habits ;  and  the  description  which  I 
have  given  of  the  head  of  the  larva  of  U.  Juvencus  would  easily  cause 
it  to  be  mistaken  for  that  of  the  larva  of  a  beetle. 

Further  notices  of  the  destruction  caused  by  these  insects  in  fir 
plantations  are  contained  in  Curtis,  Brii.  Eni.y  fol.  259. ;  Kirby  and 
Spence,  voLi.  p.  212.;  Marsham,  in  Linn,  Traais,^  vol.x.  p.403. ; 
Kirby,  in  ditto,  vol.  v.,  ditto,  vol.  xiv.  A  pp. ;  Rossmassler,  Kollar 
(ForUinsecten),  (See  also  De  Geer,  vol.  i. ;  Reaumur,  vol.  v. ;  Hartig, 
Latreille,  &c.,  for  further  structural  details  of  these  insects.) 

I  4 
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The  genus  Xiphydria  Latr.  (^Jig*  72.  4.  X.  Dromedarius  $  )  has 
been  Che  subject  of  much  confusion  as  regards  its  relations.  Linnaeus 
united  it  with  Sirex ;  and  Klug  introduced  it,  with  Cephus  and  Orys- 
sus,  into  his  Monographia  Siricum.  Latreille,  however,  always  placed 
it,  with  Lyda  and  Cephus,  as  a  distinct  terminal  section  of  the  Tenthre- 
dinidae ;  remarking,  however,  <'  Xiphydrise  Cephique  corporis  forma, 
oviductu  exserto,  elongata,  cum  Tenthredinetis  et  Uroceratis  ambi- 
gentes,  ad  familiam  secundariam  accedere  videntur''  (Gen.  Cr,  Sfc. 
vol.  iii.  p.  238.),  which  evidently  induced  Leach,  followed  by  Stephens, 
to  form  Xiphydria,  Cephus*,  and  Xyela  into  a  separate  but  inaccurately 
characterised  family,  Xiphydriadse.  The  discovery  of  its  preparatory 
states  enables  me  to  prove  its  connection  with  Urocerus ;  although, 
like  Cephus  and  Xyela,  it  serves,  in  its  perfect  state,  to  form  the  pas- 
sage between  the  two  families  Tenthredinidse  and  Uroceridae.  The 
mandibles  are  small^  like  those  of  Urocerus ;  but  the  lower  parts  of 
the  mouth  differ  from  that  genus,  as  well  as  from  any  of  the  saw-flies. 
The  maxillae  (Jiff*  72.  6.)  are  elongated,  and  terminated  by  two  mem- 
branous lobes  ;  the  maxillary  palpi  are  5*  (not  4-)  jointed ;  the  basal 
joint  being  minute  but  distinct,  the  second  very  long  and  slender,  and 
the  three  terminal  joints  short.  Compared  with  the  maxillary  palpi 
of  the  Tenthredinidae,  these  organs  are  small  and  weak.  The  labium 
(Jig,  12.  6.)  is  elongated  and  membranous;  and  it  appears  to  me  to 
be  entire,  although  Hartig  figures  it  as  deeply  trifid  (pi.  8.  fig.  11.),  as 
in  the  Tenthredinidae.  (Dr.  Klug  also  describes  it  as  '<  vix  emargina- 
tum,  vel  potius  integrum,"  Man,  Sir,^  p.  12.)  The  labial  palpi  are 
much  stronger  than  the  maxillary,  —  thus  proving  the  relation  of  this 
genus  with  Urocerus, — and  S-jointed.  In  one  of  the  labial  palpi  which 
I  examined  in  X.  Dromedarius,  the  basal  part  of  the  terminal  joint  was 
constricted,  and  which  has  evidently  led  Hartig  to  figure  it  as  4-jointed 
(tab.  8.  fig.  12.).  The  prothorax  is  greatly  elongated,  and  very  low, 
and  the  collar  elevated,  which  has  induced  the  specific  names  Ca- 
melus  and  Dromedarius.  The  peculiar  structure  of  the  calcaria  of  the 
fore  legs  and  pf  the  tarsi  has  been  overlooked  by  all  writers.  The  an- 
terior tibiae  -are  terminated  by  a  single  broad  curved  spur  (which  is 
the  peculiar  character  of  Urocerus) ;  although  all  the  tibiae  are  stated 
to  be  termmated  by  two  spines,  by  Klug,  Stephens,  &c.  (which  is  the 

*  In  his  lUuttratUnu,  Mr.  Stephens  has  united  Cephus  with  the  TenthredinitUe, 
leaving  Xiphydria  and  Xyela  alone  in  the  family  of  Xiphydriadse. 
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character  of  the  Ten thredin idee).  On  the  other  hand,  each  of  the 
four  basal  tarsal  joints  is  furnished  beneath  with  two  small  pulvilli ;  in 
which  respect  thej  differ  from  all  the  other  allied  genera ;  although 
LatreiUe  and  Klug  are  silent  as  to  the  pulvilli,  and  llartig  states, 
"  pateUen  fehlen  "  (p.  3690>  which  is  the  character  of  Urocerus.  The 
structure  of  the  ovipositor  (terebra)  is  also  preciBely  siniilor  to  that  of 
Urocerus,  and  is  correctly  represented  by  Hartig*  (pi.  8.  figs.  IS,  14', 
15.).  The  females  deposit  their  eggs  in  standing  trees,  in  which 
occupation  I  detected  a  specimen  of  X.  Camelus  in  the  Jardin  des 
Plantes. 

In  1837,  A.  Cooper,  Esq.,  R.A.,  communicated  to  me  the  larva  and 
pupa  of  X.  Dromedarius,  which  he  had  discovered  in  willow  trees.  I 
have  represented  the  larva  at^p-.  72.  7. :  it  greatly  resembles  that  of 
Urocerus;  having  sis  minute  exarticulate  thoracic  legs,  and  a  homy 
point  at  the  tail.  For  various  further  details  and  6gures  of  this  insect 
I  must  refer  to  a  separate  memoir  prepared  at  the  period  above  men- 
tioned, and  noticed  in  the  Zool.  Joum.,  No.  10.  (I!i27)>  but  not  yet 
published. 

The  genus  Oryssus  Latr,  (Jiff.  73.  1.  Oryssus  coronatus  ?  )  is  also 

Fiff.  73. 
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exceedingly  interesting  in  respect  to  its  anomalous  structure.  The 
jaws  are  robust,  like  those  of  Urocerus ;  the  maxillie  and  labium 
nearly  similar  to  those  of  Xiphydria,  the  labium  (Jiff.  "73.  a.)  being 
entire,  but  with  two  slight  lateral  impressions  ;  the  maxillary  palpi  are 
long  and  S-jointed  (^.  73.  3.)  ;  the  antennK  are  simple,  and  com- 

*  Klug  and  LatreiUe  are  lilenl  aa  to  (he  compoiitian  of  (hia  organ,  but  Su  Far- 
geau  incomcllj  alBtc*  uniler  Xiphydria,  "  otiductorii  fabrica  eadem  ac  in  Tcnthre- 
dineti^unH  idem."  —  {MoKOfiT.  Unlhr.  p.  2.) 
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posed  of  eleven*  regular  joints  in  the  males  {^fig*  73.  8.)»  but  consist 
of  ten  very  irregular  joints  in  the  female  (^fig*  73.  0.).  The  anterior 
tibiae  in  the  males  (^fig^  73.  lo.)  are  simple,  but  dilated  and  incised 
in  the  females  (^-  73.  ii.)  ;  in  both  sexes  they  are  terminated  by  a 
single  spur :  the  anterior  tarsi  are  5-jointed  in  the  males,  but  only 
3-jointed  in  the  females. 

The  construction  of  the  thorax  is  represented  in  fig,  73.  6,  7.,  in 
which  the  prothorax  and  its  collar  are  dotted,  the  mesothorax  not 
lettered,  and  the  metathoracic  parts  marked  with  letters  ->-  x  being  its 
praescutum,  and  s  its  scutellum  ;  x  are  the  cenchri,  and  y  the  epime- 
ron;  the  femora  of  the  anterior,  middle  and  posterior  legs  are  cut  off  at 
the  base ;  and  the  dotted  part  r,  in  j^.  7.,  represents  the  basal  segment 
of  the  abdomen.  This  part  of  the  body  is  not  pointed  at  the  top  in  the 
females,  as  in  the  Urocerus  and  Xiphydria.  The  ovipositor  is  long 
and  very  slender,  and  has  been  described  as  spiral  in  its  form ;  but 
this  is  incorrect,  being  strongly  curved  only  at  its  base.  It  ordinarily 
rests  in  a  channel  at  the  under  side  of  the  extremity  of  the  body,  but 
is  capable  of  being  partially  (as  in^.  73.  4.)  or  entirely  exserted  (as 
in  King's  Monogr,  Siric,,  tab.  1.  fig.  3.).  The  composition  of  the  terebra 
(fig.  73. 5.  its  extremity,  copied  from  Hartig)  is  similar  to  that  of  Uroce- 
rus^ although  far  more  delicate;  c  representing  the  canal,  and  c  c  the  two 
spiculae  of  the  terebra.  Dahlbom  has  separated  this  anomalous  genus 
from  the  Uroceridse,  and  formed  it  into  a  distinct  tribe,  Oryssini, 
chiefly  on  account  of  the  structure  of  the  ovipositor,  the  paucity  of 
veins  in  the  wings,  and  the  insertion  of  the  antennae  beneath  the 
clypeus,  close  to  the  mouth.  He  also  conjectures  that  its  larva  is 
gallivorous. 

These  insects  are  extremely  agile,  running  about  the  stumps  of 
trees  with  great  velocity  in  the  sunshine.  Latreille  and  Klug  suppose 
that  the  larvae  subsist  upon  the  wood  of  standing  trees.  Scopoli  found 
them  upon  fir  trees,  and  Latreille  upon  old  hornbeams. 


The  second  division  of  the  Terebrant  Hymenoptera  comprises  a 
very  extensive  tribe  of  insects,  for  which  the  name  of  Entomophaoa 
may  be  retained,  on  account  of  the  habits  of  the  majority  of  the  spe- 
cies, the  larvae  of  which  are  parasitic  upon  or  within  the  bodies  of 

*  Fabricius  and  Hartig  incorrectly  describe  the  male  antenna?  as  1 2-jointed ;  and 
the  latter  also  describes  the  female  antennae  as  II -jointed,  regarding  the  minute  in- 
sertion as  a  distinct  joint. 
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Other  insects.  From  the  true  aculeated  Hjnnenoptera,  to  which  some 
of  the  tenoinal  species  are  allied,  they  maj  be  distinguished  by  the 
number  of  the  joints  of  the  antennae,  as  well  as  by  the  structure  of 
the  ovipositor.  There  is,  however,  considerable  diversity  in  the  habits 
of  the  species ;  some  (forming  a  portion  of  the  family  Cynipidee)  resid- 
ing, in  the  larva  state,  in  galls  resembling  those  of  the  gallivorous  Ten- 
thredinidae.  Other  species,  however,  belonging  to  the  same  family, 
are  parasites.  It  would  also  appear,  from  some  recent  observations, 
that  some  of  the  species  of  Proctotrupids  are  fossorial. 

They  are  characterised  by  having  the  abdomen  attached  to  the 
thorax  by  a  small  portion  only  of  its  transverse  diameter ;  its  basal 
segment  being  often  elongated  into  a  peduncle.  The  abdomen,  in 
the  females,  is  furnished  with  an  elongated  plurivalve  ovipositor,  simi- 
lar in  its  general  construction  to  that  of  the  Siricidae. 

Latreille  separated  this  division  into  six  tribes, — Evaniales,  Ichneu- 
monides,  Gallicoles,  Chalcidites,  Oxyures,  and  Chrysides.  These  tribes 
were  retained  by  St.  Fargeau,  who  proposed  another  arrangement  of 
them,  including  the  two  preceding  families  (JEncychp^die  Metho- 
diquey  tom.  x.),  as  follows :  — 

I.  A  borer  in  the  females.     No  sting. 

1.   Borer  of  two  homy  pieces. 

[Fam.  1.     Serrifera.  (Tenthredinides.)] 

Fam.  2.     Spirifera.   Ovipositor  spiral,  retractile  when  at  rest.  ( Gallicoles 

and  the  genus  Oryssus. ) 
Fam.  S.     Terebellifera.     Oripomtor  partly  lodged  at  rest  in  an  external 

sheath. 

1  Tribe.     Chalcidites. 

2  Tribe.     Ichneumonides  and  Evaniales. 
[S  Tribe.     Urocerates,  except  Oryssus.] 

2. —  Fam.  4.     Canalifera.     Ovipositor  of  a  single   horny  piece.      (Oxyures 

Latr.) 

II.  A  membranous  ovipositor  of  a  single  piece.     A  sting. 

Fam.  5.     TubuUfera.  (Chrysides.) 

lean  neither  adopt  the  nomenclature  nor  arrangement  of  St.  Fargeau, 
because  neither  appear  to  have  a  foundation  in  nature ;  the  precise  con- 
struction of  the  ovipositor  in  these  different  groups  not  having  been  cor- 
rectly ascertained,  whilst  we  have  already  seen  that  there  are  no  grounds 
for  the  insertion  of  the  Uroceridae  amongst  the  parasitic  insects.  In 
two  respects,  however,  St.  Fargeau  appears  to  me  to  have  arrived  at 
a  more  natural  result  than  Latreille:  1st,  in  placing  the  gall-flies 
next  afler  the  saw-flies  (in  which  respect  he  has  been  followed  by 
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Dahlbom^  who  thinks  that  Orjssus  constitutes  the  connecting  link 
between  them);  and  2dly,  in  showing  the  relation  of  Evania  and  Ichneu- 
mon. How  far  it  would  be  natural  to  place  the  Cynipids  at  the 
head  of  these  groups,  making  the  aphidivorous  Cynipidse  the  con- 
necting link  with  the  aphidivorous  Adscitous  Ichneumons,  which 
should  be  succeeded  by  the  genuine  Ichneumons,  and  these  by 
Aulacus  and  Fcenus,  Evania  conducting  to  the  species  with  the  wings 
almost  destitute  of  nerves,  can  only  be  ascertained  by  a  more  precise 
and  general  investigation  of  the  structure  of  these  insects  than  has 
yet  been  given  to  them.  For  the  present  I  have  arranged  them  in 
the  following  manner,  provisionally  keeping  Evania  distinct  from 
Ichneumon :  — 

I.  Spiculifera,  *  —  Terminal  segments  of  the  abdomen  not  forming 

a  retractile  tube ;  ovipositor  furnished  with  two  delicate  spicules 

working  in  a  homy  semi-canal,  which  is  defended  at  rest  by  two 

often  partially  exserted  valves. 

Fam.  1.      Cynipid€B,  —  Chiefly    gall-feeding    insects,  having    the 

ovipositor  subspiral  and  internal ;  antennae  straight,  13-  to  15. 

jointed. 
Fam.  2.      EvaniidcB.  —  Parasitic  insects,  having  the    ovipositor 

straight,  the  abdomen  attached  to  the  dorsum  of  the  meta- 

thorax,  and  the  antennae  straight  and  13-  to  14-jointed. 
Fam.  3>     Ichneumonida.  —  Parasitic  insects,  having  the  ovipositor 

straight,  the  abdomen  attached  at  the  extremity  of  the  meta- 

thorax;  the  antennae  straight,  and  with  more  than  16  joints 

(except  in  a  very  few  minute  species). 
Fam.  4.      ChalddidcB.  —  Parasitic  insects,    having  the  antennae 

elbowed,  and  generally  thickened  at  the  tips,  6-  to  13-jointed ; 

the  palpi  short ;    the  wings  nearly  destitute  of  veins ;  pupa 

naked. 
Fam.  5.    ProctotrupidiE.  —  Parasitic  insects,  having  the  antennae 

more  or  less  elbowed,  10-  to  16-jointed;  the  upper  wings  vein- 

*  The  difficulty  which  opposes  uniformity  in  the  nomenclature  of  the  higher 
sections  of  an  order  is  well  instanced  in  the  groups  of  the  Terebrantia.  If  we  em- 
ploy terms  founded  upon  the  habits  of  the  different  fiunilies,  we  must  introduce  the 
gall-flies  amongst  the  plant-feeders  (Phytiphaga) ;  if,  on  the  other  band,  we  em- 
ploy terms  founded  upon  structure,  we  shall  have  the  Uroceridae  separated  from  the 
saw-flies,  and  united  with  the  Spiculifera,  on  account  of  the  structure  of  their 
OTiposit    . 
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less,  or  with  but  very  few  veins;   palpi  generally  long  and 
pendulous ;  pupa  inclosed  in  a  cocoon. 
n.     TuBULiFERA.  —  Terminal  segments  of  the  abdomen  telescopic 
and  retractile ;  antennae  elbowed.     Parasites. 
Fam.  6.     Chrysididce, 


The  family  of  the  gall-flies,  CYNiPiDiE*  Westw.  (Diplolepidae  Leach)y 
corresponds  with  the  genus  Cynips  of  Linnaeus  (6th  ed«  of  the  Syst, 
Nature^  174-8,  there  characterised,  inter  alia,  by  "  Larva  intra  gallam), 
or  that  of  Diplolepis  of  Geoffroy  t  (1762).     These  insects  (^.  73. 12. 


*    BlBLXOGR.   RkFER.  TO   TBS    CTNIPlDiE. 

Schajfer  and  Bergmann,  in  Vetenak.  Acad.  Handl.  1762. 

GtrbL  Sul  Modo  cui  produconsi  dagi*  Inaetti  le  Galle,  in  Opusculi  Scdti,  torn,  xviii. 

Anthoine.     Cynip^ologie  du  Chene,  Nouv.  Journ.  du  Pfayaq.  t.  L 

Bo$e.     SuppL  k  Ut  Cynip^dolog.  du  Chene  (C.  Querc.  Tojae),  Journ.  d'Hist.  Nat. 

torn.  IL  p.  154. 
Bwrgtdorffy  in  Schrift  der  Berliner  Gesellsch  Naturf.,  fr.  b.  iy.  (On  the  Galls  of  the 

Oak  and  their  Inhabitants.) 
Wuiwood,  in  Mag.  Nat.  Hist.,  vol.  vi.  p.  491.  —  Ditto,  vol.  viiL  p.  171.  —  Ditto^  in 

Loudon's  Arboretum  Britann.,  under  *'  Oak."—  Ditto,  in  Gu6rin*s  Mag.  Zool. 

Ins.,  pi.  179. 
Wlaiker,  in  Entomol.  Mag.  vol.  iL  p.  117.  (Figites,  new  sp.)  p.  519.  (n.  sp.  Ana- 
^    charis) ;  voL  iii.  p.  159.  Sections  of  Cynipites. 
Bayer  de  Faiueolombe,  Diplolepaires  qui  se  trouv.  aux  Environs  d*  Aiz,  in  Ann.  des 

Sc  Nat.  torn.  xxvi.  1832. 
JIfAf.  D*A.  et  JJ,  Virey.     Hist  Nat.  des  GaUes  des  V^g^taux,  c.  (Journ.  de  Pbar- 

macie  et  df^  Sc.  access.  No.  4.  Avril,  1820.) 
Aeharitu,  in  Gotheborgska  Vetensk.  1778.    (Cynips  inanita.) 
Dabnan,  in  Anal.  Entomol.     (Anacharis.) 
Bauchi,     Naturgeschichte  der  Insekten. 
Hammtnehmdt,     Observationes  Fhysiologicse-pathologics  de  Plantarum  Gallarum 

Ortu. 
Cvrfis.     Brit  Ent  sub  Gen.  Cynips,     Ibalia. 
Brandt  and  BaizAurg,     Medizin.  Zoologie.     4to. 


f  Geoffroy  introduced  great  confusion  into  the  nomenclature  of  this  family  and 
that  of  the  Chalcididie,  by  employing  for  the  latter  the  name  given  by  Linnaeus  to 
the  gall-flies,  Cynips,  and  by  terming  these  Diplolepis.  The  confu&ion  was  further 
augmented  by  Fabricius  and  the  French  authors.  (See  my  article  detailing  the 
history  of  these  groups  in  the  ISth  Number  of  the  Zoological  Journal,) 
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C.  gallae  tinctoriae)  are  distinguished  by  the  gallivorous  habits  of  the 
majority  of  the  species ;  and  by  having  the  antennee  straight,  and 
13-  to  15-jointed ;  the  wing^  with  but  few  nervures ;  the  palpi  short  > 
and  by  the  construction  of  the  OYipositor. 

The  head  is  of  small  size,  and  transverse ;    the  thorax  thick,  and 
of  an  oval  form  ;  and  the  abdomen  much  compressed,  ordinarily  with 
a  very  short  peduncle.  The  antennae  are  inserted  in  the  middle  of  the 
face :  they  are  generally  of  moderate  length  and  slender  (those  of 
the  females  being  shorter  and  thicker),  varying  in  the  number  of 
joints  (13  to  15)  in  the  sexes,  the  males  having  one  or  two  joints  more 
than  the  females  (^fig*  73.  id.  ^ ,  17.  $  ,  antenna  of  Ibalia).   The  basal 
joint  is  thickened,  the  second  very  short,  and  the  third  the  largest, 
and  in  the  males  often  incised  or  curved ;  the  labrum  is  very  minute ; 
the  mandibles  (^^.  73.  13.  C.  quercus  folii  *)  are  short  but  robust, 
with  several  teeth  at  the  extremity,  somewhat  differing  in  the  oppo- 
site jaws  ;  the  maxillae  i^fig*  73.  14.)  are  elongate,  homy  at  the  base, 
and  furnished  at  the  extremity  with  a  broad  membranous  ciliated 
lobe ;  tlie  maxillary  palpi  are  5-jointed,  the  basal  joint  being  very 
minute,  and  the  terminal  one  somewhat  securiform.    The  mentum  is 
elongate,  narrow,  and  homy ;  the  labrum  large,  fleshy,  and  entire ; 
and  the  labial  palpi  2-  or  3-jointed,  the  terminal  joint  being  somewhat 
oval,  and  pointed  towards  the  tip  (^fig*  73. 15.^.     The  meso thorax  is 
large ;  the  scutellum  being  very  prominent,  and  oflen  marked  with 
several   impressions :    the   wings  have  but  few   veins,  the   anterior 
having  two  basal  cells  (the  interior  being  but  slightlj'  developed),  one 
marginal  cell,  and  two  or  three  submarginal  ones ;  the  second  o^  the 
latter,  when  there  are  three,  being  very  minute  :  the  under  wings 
have  only  one  strong  vein.    The  abdomen  is  oval  and  very  much 
compressed,  the  basal  joint  being  the  largest,  the  others  (generally 
five  in  number)  very  short  and   scaling  one  into  the  other;   the 
peduncle  is   ordinarily  very  short  (^fig-  73.  18.) ;  the  ovipositor  has 
been  described  as  spirally  convoluted,  but  its  true  composition  has 
been  overlooked  by  all  previous  writers.     Reaumur,  Latreille,  and 
Burmeister  have  especially  attempted  the  description  of  this  organ ; 
but  in  consequence  of  not  tracing  the  analogies  which  the  various 
parts  present  with  those  of  Sirex,  Ichneumon,  &c  ,  they  have  not 
succeeded  in  obtaining  a  correct  view  of  its  construction.     On  late- 

*  Fig;  73.  13—21,  83   and  24.  are  from  Cynips  Quereua  folii. 
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rally  inapectiDg  the  abdomen  of  the  female  of  C.  quercus  folii  (^. 
73.  16.),  the  dorsal  segments  will  be  perceived  to  be  deflexed  and 
extended  to  the  ventral  edge  of  the  abdomen;  the  venter  being 
terminated  by  a  pointed  piece  {fig.  18.  d,  fig.  20,  d)  having  a  canal 
running  along  ito  middle,  which  is  also  produced  considerably  be- 
yond its  front  margin  in  the  shape  of  a  spine  :  this  is  the  terminal 
ventral  segment  of  the  abdomen^  and  the  canal  above  mentioned  is 
intended  for  the  reception  of  the  capillary  terebra  (c)  and  the  two 
valve-like  sheaths  (b,  b)»  On  removing  the  side  of  the  abdomen 
{fig.  73.  19.),  these  two  sheaths  are  found  to  originate  in  two  broad 
curved  plates  (b),  which  are  in  fact  the  basal  portion  of  the  sheaths, 
the  terebra  itself  (c)  being  a  long  and  exceedingly  delicate  but  com- 
posite seta.  Burmeister  is  the  only  author  who  has  attempted  to 
discover  the  parts  of  which  this  is  composed,  and  he  describes  and 
figures  it  [Manual  TransLy  p.  199.  pi.  23.  fig.  15.  18.)  as  consisting 
(in  addition  to  the  two  outer  valves,  his  Bg.  a,  a)  of  two  external  sets 
(bf  b)y  and  one  central  very  delicate  bristle  (his  ^g.  e).  It  appears  to 
me,  however,  upon  a  dissection  of  many  specimens  of  C.  quercus  folii, 
that  the  terebra  is  composed,  like  that  of  Sirex,  Ichneumon,  Vespa, 
&c^  of  a  more  robust  seta  {fig<  73.  c),  channelled  on  its  under  side 
for  the  reception  of  two  equal  and  very  slender  bristles  (c,  c),  which 
are  slightly  dilated  at  the  base,  and  pushed  forward  along  the  channel 
or  gutter  of  the  central  piece,  by  strong  muscles. 

With  this  instrument  the  female  insect  punctures*  the  surface  of 
leaves,  buds,  stalks,  and  young  stems  and  roots  of  various  plants  and 
trees,  increasing  the  aperture  by  the  continued  action  of  the  terebra, 
which  is  stated  to  be  denticulated  at  the  extremity,  and  through 
which  an  egg  is  propelled  into  the  wound  of  the  plant,  together  with 
a  small  quantity  of  an  irritating  fluid,  the  action  of  which  upon  the 
plant,  in  some  way  or  other,  causes  the  production  of  tumours  or  galls 
of  various  sizes,  shapes,  and  colours,  the  interior  of  which  being  of  a 
solid  substance  becomes  the  food  of  the  young  grub  when  hatched. 
Various  theories  have  been  proposed  as  to  the  real  formation  of  these 
galls,  with  a  view  to  trace  the  means  which  nature  employs  to  produce 
such  very  difierent  kinds  of  galls  upon  the  same  tree  from  the  wounds 
made  by  insects  of  the  same  genus.  Hitherto,  however,  for  want  of 
direct  observations,  conjectures  alone  (some  plausible  enough)  have 

•  Ste  Boonet,  Obwrv.  diTera  tur  les  Inaectes,  torn.  ii.  p.  257.  obs.  SB. 
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'been  given.  (See  Ifisect  Architechire,  p.  373.  et  seq,f  wherein  is  con- 
tained a  good  summary  of  Reaumur's  MSmair  with  additions ;  Dr. 
Johnston's  Flora  of  Berunck-upon- Tweed f  vol.  ii.  p.  108.;  Arhorehan 
JBrUannicum,  p.  1824.) 

It  is  to  Reaumur  that  we  are  indebted  for  a  description  of  a  great 
number  of  galls,  these  excrescences  having  formed  the  subject  of  one  of 
his  Mhnoires  (torn.  iii.).  (See  also  Rosel,  Ins.  BelusL  tab.  35,  36.  5% 
53.  and  69. ;  Frisch,  Beschr.  Ins.  vol.  i.  pt.  2.  t.  3. ;  Swammerdam, 
Hist.  Ins,  pi.  45. ;  Vallot,  Bull.  Sc.  Nat.  Sept.  1830.) 

Dr.  Hammerschmidt  of  Vienna  has  made  these  galls  the  subject  of 
much  research,  and  has  prepared  drawings  of  more  than  250  different 
species  of  galls,  and  the  insects  which  cause  them.  (^Ann.  Soc.  EnL 
de  France,  vol.  ii.  p.  56.  App.)  Many  of  these  galls  are  spherical ; 
some  imitating  different  fruits :  others  are  hairy  or  tomentose,  the 
surface  emitting  numerous  fibrous  threads  ;  such  is  the  gall  commonly 
found  on  the  wild  rose,  termed  the  bedeguar :  others  resemble  buds, 
fiowers,  &c. ;  whilst  a  few  species,  found  upon  the  surface  of  leaves, 
are  flat,  and  have  the  appearance  of  minute  mushrooms.  They  also 
differ  as  to  the  number  of  inhabitants  found  in  each :  thus,  whilst  in 
many  species  a  single  gall  supports  only  a  single  gall  insect,  there 
are  some  galls  (polythalamous)  which  serve  for  the  residence  of  great 
numbers  of  individuals.  An  instance  of  this  kind  has  been  com- 
municated to  me  by  the  Rev.  W.  Bree,  in  a  gall  of  large  size  found 
at  the  root  of  an  oak  just  at  the  surface,  from  which  I  obtained  nearly 
11 00  specimens  of  C.  Q.  radicis.  This  gall  was  5  inches  long,  and 
1}  inch  broad.  (This  species  was  unknown  to  Reaumur,  having  been 
first  described  by  Bosc,  Joum.  de  Physique,  1794.)  Such  is  generally 
the  case  with  all  the  larger  kind  of  galls,  each  inhabitant  retaining 
a  cell  of  its  own.  Some,  however,  of  the  size  of  an  apple,  found  upon 
some  exotic  species  of  oaks,  support  only  a  single  inhabitant. 

The  eggs  deposited  at  the  period  of  the  commencement  of 
the  growth  of  the  gall  increase  in  size  like  those  of  the  saw-flies. 
(Reaumur,  Mem.  tom.  iii.  p.  479.).  The  larvae  hatched  from  them  are 
small  fleshy  grubs  {Jig.  73.  23.)  without  feet,  but  furnished  with 
fleshy  tubercles  which  the  insects  employ  in  their  stead.  These  larvae 
immediately  attack  the  interior  of  the  gall,  without  preventing  its  con- 
tinued growth ;  remaining  five  or  six  months  in  this  state.  Others, 
however,  assume  the  perfect  state  within  the  gall  at  the  end  of  the 
autumn,  but  do  not  emerge  from  it  till  the  following  spring.     (See 
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Mctg,  NaL  Hist  No.  15.).  Some  species,  moreover,  undergo  their 
transformations  within  the  gall,  but  others  quit  it  when  full  grown, 
and  enter  the  earth,  there  to  become  pupse  (^^*  73.  24.). 

Ratzeburg  has  traced  the  developement  of  Cjnips  Rosse,  especially 
with  reference  to  his  theory,  that  the  first  segment  of  the  larva  (afler 
the  head)  corresponds  with  the  head  of  the  pupa,  the  eyes  and  ocelli 
of  which  are  visible  through  the  transparent  skin  of  the  back  of  the 
first  segment  immediately  before  the  insect  assumes  the  pupa  state. 
(Nova  Acta  Natur,  Curios,  vol.  xvi.  pi.  9.  f.  22 — 32.) 

The  smaQ  round  holes  often  to  be  observed  upon  the  surface  of 
galls  announce  that  the  insect  has  made  its  escape.  Sometimes,  how- 
ever, these  galls  are  found  to  contain  a  number  of  Chaicididas, 
especially  of  the  long-tailed  kinds  (Callimome),  the  larvae  of  which 
have  destroyed  the  larvae  of  the  true  inhabitants. 

Probably  no  insect  has  been  of  greater  benefit  to  mankind  than  the 
Cynips  Gallae  tinctoriae  Oliv,  (Enc.MM,  vol.  vi.  p.281. ;  C.  scriptorum 
Kirby,IfUrod.  vol.i.p.319.),the  galls  of  which  are  the  common  gall-nuts 
of  commerce,  growing  upon  the  Quercus  infectoria  in  the  Levant^ 
and  which  are  employed  in  the  manufacture  of  ink.  The  galls  are 
of  the  size  of  a  boy*s  marble,  very  hard  and  round,  with  various 
tubercles  upon  the  surface ;  they  contain  but  a  single  inhabitant, 
which  may  often  be  ^ound  in  the  interior  on  breaking  the  galls.  This 
species  resembles  some  of  our  English  species  which  reside  in 
globular  oak-galls  in  its  habit  of  undergoing  its  transformations 
within  the  gall,  leaving  a  great  portion  of  the  gall  unconsumed. 
Those  galls  which  are  gathered  before  the  insect  has  escaped  (and 
which  consequently  contain  most  astringent  matter)  are  known  in 
trade  under  the  name  of  black  or  blue  galls  and  green  galls ;  but  those 
from  which  the  insect  has  escaped  are  called  white  galls.  (Olivier, 
Voy»  dans  VEmp.  OUomany  and  Travels  in  Egypt,  vol.  ii.  p.  61.; 
Hardwicke  in  A^xU.  Rep.  vol.  vi.  p.  376. ;  M'CuUoch,  Comm.  Dict.9 
art.  Gall ;  Stephenson  and  Churchill,  Med.  Botany ^  vol.  iv.  pi,  152. ; 
AJthenaum,  April  15,  1837;  Arboretum  Britaniu  p,  19SI. ;  Deyeux, 
2tUm.  sur  la  Noix  de  GaUe  in  Annates  de  Chimie^  April,  1793.) 

Another  species  of  these  insects  produces  a  gall  the  real  nature  of 
which  has  given  rise  to  great  controversy  among  the  commentators 
upon  the  Bible  and  Oriental  literature.  These  galls  are  as  large  as 
moderate  sized  apples,  which  they  much  resemble,  and  are  found  upon 
a  low  species  of  oak  (Q.  infectoria),  which  grows  upon  the  borders  of 
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the  Dead  Sea,  whence  they  hare  been  named  Mala  sodomitica,  Pona 
insana,  mad  apples,  &c.     The  existence  of  these 

**  Dead  Sea  fhiits  that  tempt  the  eye, 
But  turn  to  ashes  on  the  lips** — (Moore^ 

has  been  denied  by  some  authors,  who  fancied  them  to  be  the  in- 
ventions of  Eastern  fable.  Tacitus,  Strabo,  and  Josephus  all  mention 
them ;  and  Uieir  nature  has  been  described  by  Walter  Elliot,  Esq. 
(Trans.  Ent,  Soc.  vol.  ii.  p.  14<.),  where  I  have  collected  the  various 
opinions  which  have  been  entertained  respecting  their  production,  and 
which  is  now  ascertained  to  be  owing  to  a  species  of  Cynips.  Olivier, 
followed  by  Mr.  Lambert  (Linn.  Trans,  vol.  xvii.  p.  446.),  con- 
sidered these  galls  and  the  Cynips  which  produces  them  as  identical 
with  the  gall-nuts  of  commerce  ;  but  such  is  certainly  not  the  case. 
I  have,  therefore,  proposed  the  name  of  Cynips  insana  for  the  in- 
habitant oi  these  Poma  sodomitica.  (See  further,  Arhoretum  BriL 
p.  1931.)  Olivier  has  described  another  species  of  gall  found  upon 
the  Quercus  pyrenaica  which  is  as  large  as  the  Mala  insana,  which  it 
considerably  resembles,  and  which  is  produced  by  Cynips  umbraculua 
O/tv.,  Cynips  Q.  Tojse  Fab.  (Joum.  dHist.  NaL  vol.  ii.  pi.  32.  and 
Arb.Bnt.p.  1843.) 

Another  species  of  gall  has  occasioned  much  controversy,  having 
been  regarded  by  many  writers  as  a  parasitical  species  of  plant 
(Gard.  Mag.  xi.  691.).  They  are  small,  reddish,  circular,  flattened 
insular  scales,  found  on  the  under  side  of  the  oak-leaves,  attached  by  a 
very  short  peduncle,  smooth  on  the  side  of  the  leaf,  but  pilose  ex- 
ternally. The  Rev.  W.  T.  Bree  has  termed  them  oak  jangles 
(  Gard.  Mag^  xii.  496.).  Nees  von  Esenbeck  (JBym,  Monogr.  ii.  9,66.) 
and  Reaumur  were  unable  to  form  any  notion  as  to  the  production  of 
these  galls.  The  former  author  notices  that  they  are  parasitically 
attacked  by  an  Eurytoma,  and  the  latter  calls  them  '<  galles  en  cham- 
pignon," and  states  that  he  had  often  found  beneath  the  gall,  specimens 
of  a  minute  larva.  I  have  repeatedly  found  these  larvae  (which 
appear  to  me  to  be  dipterous)  in  the  month  of  September;  I 
have  figured  tliem  in  the  Arboretum  BrUxmnicum^  p.  1827*  fig.  1652. 
Olivier  (^Encychp.  Method.),  however,  and  more  recently  Mr.  F.  Smith, 
in  a  memoir,  read  before  the  Entomological  Society,  have  ascer- 
tained that  these  galls  are  produced  by  Cynips  longipennis  Fab. 
(Dip],  lenticulatus  Oliv.)  ;  but  as  the  developement  of  the  insect  does 
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not  take  place  until  the  month  of  March,  long  after  the  leaves  have 
fallen,  the  real  economy  of  this  species  had  been  overlooked. 

Cynips  aptera  resides  in  galls  at  the  roots  of  the  oak,  beech,  &c.  and 
is  infested  by  a  beautiful  species  of  Callimome  (C.  subterraneus  Curtis. 
B.  £.  552.  See  Bird  in  Ent,  Mag,  vol.  ii,  p.  43.)  My  specimens  of  the 
galls  of  this  species  are  pear-shaped,  and  slightly  imbricated,  being 
attached  close  together  by  their  narrow  end  to  the  slender  twigs  of  the 
root  of  the  tree.  They  are  monothalamous,  and  about  one  third  of  an 
inch  in  diameter. 

These  different  galls  are  found  upon  various  species  of  oaks,  and  it 
is  to  be  observed  that  no  tree  affords  so  many  distinct  species  of  galls 
as  the  various  species  of  the  genus  Quercus ;  the  leaves,  in  addition  to 
the  small  flat  spangle  galls  produce  globular  galls  of  various  sizes, 
caused  by  several  different  species  ;  the  young  shoots  produce  a  large 
gall,  well  known  to  schoolboys  as  the  oak  apple,  and  produced  by 
Cynips  terminalis ;  the  parts  of  fructification  are  sometimes  attacked 
by  a  species,  the  galls  of  which  hang  on  the  catkins  like  a  bunch  of 
currants ;  the  root  produces  a  large  woody  gall,  inhabited  by  Cynips 
•aptera ;  other  galls  are  prickly,  some  are  branched,  and  some  resemble 
little  artichokes.    Someleaves  are  loaded  with  little  rough  galls,  &c. 

C.  quercus  folii  Z.,  C.  q.  baccarum  X.,  C.  q.  infer  us  Z.,  C.  q.  pe- 
tioli  Z^,  C.  q.  ramuli  Z.,  C.  q.  corticis  Z.,  C.  q.  gemmee  Z.,  C.  q.  pe- 
dunculi  Z.,  C.  q.  calicis,  and  C.  q.  terminalis  Fab.,  are  all  inhabitants 
of  the  oak,  their  names  implying  the  different  parts  they  affect.  But 
see  Spinola  (Zu.  Ligur,  vol.  ii.  p.  157*)  as  to  the  impropriety  of  some 
of  these  names. 

Of  the  exotic  species  of  galls,  little  has  been  hitherto  observed.  M. 
Bosc,  indeed,  described  sixteen  species  of  galls,  during  his  residence 
in  Carolina,  eight  of  whfch  were  found  upon  oaks  ;  but  he  was  unable 
to  rear  any  of  the  inhabitants :  one  of  these  galls,  found  on  the  red 
oak,  is  spherical,  muricated,  and  very  downy  ;  but  the  moment  it  is 
touched  its  hairs  sink  down  and  no  more  assume  their  former  po- 
sition. Another  gall,  of  the  size  of  a  pea,  found  on  another  species  of 
oak  has  the  outer  surface  very  thin,  and  encloses  in  the  interior  a  small 
ball  of  the  size  of  a  grain  of  millet  which  rolls  about,  and  within  which 
the  larva  is  lodged.  M.  Bosc  opened  hundreds  of  these  galls  without 
being  able  to  learn  the  true  nature  of  this  production. 

Dr.  Dickson,  F.L.S.,  has  communicated  to  me  some  pods  of  the  me- 
dicinal poppy,  very  much  injured  by  the  attacks  of  a  species  of  this 
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family,  the  thin  layers  between  the  seed  vessels  being  converted  into 
a  solid  mass  and  the  pods  distorted.  Bouch6  has  described  this 
species  under  the  name  of  C.  rhocados  Klug  {Naturg,  Ins.  164.). 

Another  species,  C  frumenti,  is  destructive  to  wheat,  as  described 
by  Dumont  Coursier  (Mim.  Boulogne  sur  Mer,  and  in  Wied,  Archiv. 
fur  Zool*  vol.  ii.  sL  1.);  and  I  have  described  and  figured  a  species 
which  infests  the  turnips  (Eucoila  rapse  W,y  in  Mag.  Nat.  HisL 
vol.  viii.) ;  but  Mr.  Walker  states  that  the  species  of  the  latter  genus 
are  parasites. 

The  relations  of  these  insects  with  the  following  families  have  been 
already  noticed.  It  had  always  appeared  to  me  contrary  to  nature 
that  a  tribe  of  vegetable- feeding  insects  should  be  arranged  in  the 
midst  of  parasites ;  nor  was  it  until  I  had  an  opportunity  of  ascer- 
taining the  parasitic  habits  of  some  of  the  species  of  the  family  that 
I  was  enabled  to  form  a  just  notion  as  to  the  true  value  of  the  para- 
sitic or  herbivorous  character  of  these  insects.  In  June,  1833, 1  de- 
tected a  minute  species  (AUotria  Victrix)  in  the  act  of  ovipositing  in 
the  body  of  a  Rose  aphis  (Jig*  73.  25.) ;  and  I  subsequently  succeeded 
in  hatching  specimens  of  the  perfect  insect  from  infested  aphides • 
I  have  described  the  proceedings  of  this  parasite  in  the  Mag.  Nat,  HisL 
vol.  vi.  p.  4>91.  It  is  specifically  distinct  from  the  Cynips  erythro- 
cephala  of  Jurine,  which  species  Haliday  says  also  infests  the  Rose 
aphis ;  whilst  C.  fulviceps  Curtis^  and  another,  destroy  the  aphides  of 
willows,  cow-parsnip,  &c.  (Ent.  Mag.  vol.  ii.  p.  102.).* 

Mr.  Newman  subsequently  described  a  species  of  Figites,  the  larva 
of  which  is  parasitic  upon  the  larva  of  Syrphus  ribesii  (Figites  syrphi, 
Entomol.  Mag.  vol.  ii.  p.  515.).  Costa  has  also  described  a  parasitic 
Figites  in  his  Memoir  upon  the  insects  which  injure  the  olive  (Bull, 
Sc.  Nat.  Sept.  1 830). 

Bouch6  has  described  a  species  of  Figites  parasitic  upon  the  pupa 
of  a  species  of  Muscidae  belonging  to  Uie  genus  Anthomyia  (Naturg. 
der  Ins.  p.  165.). 

The  genus  Anacharis  of  Dalman  is  distinguished  by  the  great 
length  of  the  abdominal  peduncle,  which  gives  these  insects  an  ap- 
pearance quite  unlike  that  of  the  rest  of  the  family.  I  have  described 
several  new  British  species  belonging  to  this  genus  (Mag.  Nat.  Hist. 
vol.  vi.).     Such  is  also  the  case  with  Leiopteron,  figured  by  Perty 

•  The  CinipM  de  r  Ichneumon  det  Pucerons  of  Geoffrey »  vol.  ii.  p.  305.,  referred  to 
by  Haliday  (Ent.  Mag,  vol.  ii.  p.;99.)  as  Cynips  aphidum,  is  one  of  Chalcidids. 


HYMBNOPTERA. EVANIID^.  133 

amongst  the  Fossores,  which  I  have  refigured  with  details  from  a  speci- 
men in  the  Berlin  Museum,  proving  it  to  belong  to  this  family 
(Gu^rin,  Mag.  Zool  pi.  179.). 

The  curious  and  exceedingly  rare  British  genus  Ibalia  is  distin- 
guished by  the  long  and  very  compressed  sabre-shaped  abdomen 
which  is  terminated  in  the  females  by  a  recurved  slender  terebra 
{fig.  73.  S3.) ;  the  hind  legs,  and  especially  the  basal  joint  of  the 
tarsi,  are  disproportionately  long  and  broad  ;  the  5th  dorsal  segment 
of  the  abdomen  is  furnished  on  each  side  with  a  spiracle.  One 
species  only  was  known  of  this  genus  until  I  described  a  second  from 
the  Berlin  collection,  and  I  am  acquainted  with  another  species  from 
Georgia. 


The  family  Evaniid^  *  (Evaniadae  Leach)  is  of  small  extent,  but 
comprises  insects  of  very  peculiar  structure,  and  which  it  will  pro- 
bably be  necessary  to  separate  into  other  groups.  They  may,  how- 
ever, be  distinguished  by  the  following  characters : — The  antennae  are 
filiform  or  setaceous,  not  elbowed,  and  13  or  14-jointed  ;  the  mandibles 
are  toothed  on  the  inside  ;  the  maxillary  palpi  are  6-jointed,  and  the 
labial  4-jointed ;  the  wings  are  veined,  the  anterior  having  several 
irregular  cells,  arranged  somewhat  like  those  of  Oryssus  and  the  Ich- 
neumones  adsctti,  but  the  posterior  are  destitute  of  cells ;  the 
abdomen  is  attached  to  tlie  dorsum  of  the  metathorax  by  a  peduncle, 
which  sometimes  arises  close  to  the  scutellum ;  the  ovipositor  is 
straight,  and  sometimes  exserted ;  the  hinder  legs  are  the  longest,  with 
the  tibiae  often  incrassated.     The  species  are  parasitical. 


*  BiBLiooR.  Rbfeiu  to  thb  Evanudje. 

C  G.  Neet  db  Etenbetk.     Hymenopt.  IchneumoD.  affin.  yol.  iL  (Monogr.  Evanial. 

Europ.) 
G,  J>ahBfom,  Excerdtat.  Hymenopt.,  Part  6.  (Lond.  Goth.  12mo.  1833.  MoDogr. 

Eyan.  Suec) 
LatretUe,  in  Bull.  Soc  Philomat  t  ii.  (Pelecinus.) 
ServUkf  in  Ann.  Soc.  Ent  France,  torn.  ii.  1833.  (Aulacus  patratL) 
JUiffer,  in  Rossi  Fauna  Etrusca.  2d  edit. 

VTegtwoodf  in  Griff.  Animal  Kingd.   Insects.  pL  66.     (Megalyra.) 
Fabrieiu$t  Curtis,  Jurine,  Perty  (Delect.  An.,  art.  Braz.). 
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Fig.  7*. 


Jurine,  on  account  of  the  peculiar  insertiou  of  tl)e  abdomen,  formed 
these  insects  into  one  of  his  three  primary  sections  of  the  order. 

The  genus  Evania  Fab.  (^Jig.  74.  1.  Evania  appendigaster,  9 — e. 
details  of  ditto)  is  distinguished  by  the  very  short  and  much  com- 
pressed abdomen,  attached  by  its  peduncle  close  to  the  scuteilum. 
This  peculiarity,  although  it  appears,  at  first  sight,  anomalous,  is  de- 
pendent upon  the  excessive  developement  and  thickness  of  the 
metathorax,  of  which  the  prtescutum  is  reduced  to  a  very  slender 
dorsal  piece,  having  the  posterior  wings  attached  at  its  sides,  the 
metascutellum  and  metapo^tsculetlum  being  confluent,  although  the 
limits  of  the  metascutellum  are  indicated  (of  a  triangular  form 
and  small  size,  terminating  at  the  place  of  insertion  of  the  abdomen) 
by  an  impression,  the  metapostscutcllum  being  exceedingly  developed 
{^.  74.  *.  Dorsal,  and  s.  Lateral,  view  of  the  thorax) ;  the  mc- 
tasternum  is  also  very  remarkable,  terminating  in  a  strong  furcate 
process  of  which  the  points  are  recurved  and  fitting  into  the  posterior 
coxfe  {Jig.  74.  6.),  The  maxillary  palpi  are  long  and  slender  {fig.  7*. 
9.  maxilla)  ;  but  those  of  the  labium  larger,  dilated,  and  irregular  in 
their  form  {fig.  74.  S.  labium) ;  the  trophi  vary,  however,  considerably 
in  the  different  species ;  the  antennie  (which  were  described  by 
Jurine  as  IS  or  14-joinied,  according  to  the  sex)  are  13-jointed  in 
both  sexes,  those  of  the  females  having  the  basal  joint  very  much 
elongated.  The  veins  of  the  wings  vary  in  the  different  species,  or 
rather  those  of  the  extremity  of  the  wings  are  obsolete  in  the  smaller 
species  (Brachygaater  Leach,  fig.  74.  7.).  The  ovipositor  is  not  ex* 
serted. 

I  have  already  recorded  (vol.  i.  p.  432,  423.)  all  that  has  hitherto 
been  observed  relative  to  the  habits  of  these  singular  insects.   As 
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Evania  appendigaster*  and  its  immediate  allies  are  parasites  upon  the 
true  BlattSBy  Mr.  Stephens  does  not  regard  them  as  indigenous  in« 
habitants.  Mr.  Kirby  mentions  a  species  existing  in  a  piece  of  amber 
in  his  possession  (Inirod.  to  Sni.  vol.  iv.  p.  558.). 

The  American  genera  Pelecinus  Lair^  and  Monomachus  Kluffj 
MSS.,  are  remarkable  for  the  great  length  of  the  abdomen  in  the  $ , 
which  is  very  slender,  and  at  least  six  or  seven  times  as  long  as  the 
head  and  thorax  ;  the  ovipositor  is  concealed ;  the  males  have  the  ab- 
domen much  shorter  and  clavate.  Amongst  the  genera  witli  the 
ovipositor  exserted,  may  be  especially  noticed  my  Australian  genus 
Megalyra,  having  this  organ  nearly  five  times  as  long  as  the  entire 
body ;  and  the  indigenous  genus  Fcenus  Fab,  {Jig,  74.  8.  Foenus  ja- 
culator,  9 — 16.  details  of  ditto)*  which  has  the  abdomen  long  and 
compressed,  and  gradually  thickened  to  the  extremity ;  it  is  inserted 
on  the  back  of  the  metathorax  (fig.  74.  15.  dorsal,  and  16.  lateral 
view  of  the  thorax) ;  and  when  the  insect  is  on  the  wing,  it  is  elevated 
in  the  air  at  an  angle  with  the  rest  of  the  body,  giving,  with  the 
thickened  posterior  tibiae,  a  most  singular  appearance  to  the  insect. 
In  respect  to  the  structure  of  the  thorax,  this  genus  is  even  more  re- 
markable than  Evania,  for  here  the  mesothoracic  scutellum  is  produced 
into  a  triangular  piece,  with  two  oblique  impressions  (forming  the 
paraptera  ?),  and  extending  to  the  place  of  insertion  of  the  abdomen 
(^fig*  74. 16.  16.),  so  that  the  prsescutum  and  scutum  of  the  meta- 
thorax are  both  apparently  (dorsally)  obsolete.-  The  clypeus  is  tri- 
emarginate  in  front,  the  upper  lip,  which  is  membranous  and  internal, 
having  its  extremity  alone  exposed  (^fig*  74.  9.).  The  lip  itself  is  very 
minute,  and  tongue-like,  but  the  membranous  parts  to  which  it  is  at- 
tached are  large  {fig^  74.  lo.).  The  mandibles  in  F.  jaculator  and  F.  aus- 
tralis  W,  are  alike,  with  a  very  strong  internal  tooth  (Jig.  74.  ii.  la.). 
Curtis  describes  them  as  unlike  each  other  in  F.assectator.  The  maxillae 
are  short,  and  terminated  by  a  membranous  lobe  (^fi^*  74. 13.),  and 
the  labium  or  tongue  is  narrow,  membranous,  and  elongate  (^fig»  74. 14.) 
The  economy  of  F.  jaculator  ZtnTi.  was  observed  by  Bergman,  who  com- 
municated it  to  Linnaeus.  *'  Habitat  in  Apis  truncorum,  florisomnis 
Sphegisque  figuli  larvis ;  antennis  perquirit  ubi  larva  latet,  avolat, 
redit  et  imponit  ei  ovum"    {Fn,  Suec.  1626);    and  hence  Lehman 

*  Illiger  cleared  up  the  synonymy  of  these  species  in  his  edition  of  Roni  Fauna 
Btrutea.  Hia  names  must,  therefore,  have  the  preference  over  those  proposed  by 
Curtis. 
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considered  that  the  antennae  were  necessarily  employed  as  tactors, 
although  they  are  so  much  shorter  than  the  ovipositor.  I  have  found 
this  insect  flying  about  walls  in  which  Osmia  bicornis  breeds ;  but 
whether  it  is  in  the  nest  whilst  in  the  progress  of  construction,  or 
upon  or  in  the  body  of  the  larva  when  hatched,  that  the  egg  is  de- 
posited, has  not  been  decidedly  observed.  Latreille  states  that  in  the 
night,  or  during  bad  weather,  they  fix  themselves  by  their  jaws  to 
the  stalk  of  different  plants,  and  are  then  almost  in  a  perpendicular 
position. 

The  genus  Paxylloma  Brtbisson  (Plancus  Curtis,  Hybrizon  Pollen, 
fig,  74.  17.  P.  buccata,  natural  size,  and  18  ditto  magnified)^  placed 
by  Latreille  and  Haliday  (JEnt,  Mag,  vol.  i.  p.  343.  and  vol.  iii.  p.  22.) 
in  this  family,  as  well  as  Stephanus,  appear  rather  to  belong  to  the 
Ichneumones  adsciti,  or  at  least  to  constitute  the  links  between  them 
and  the  present  family.  The  latter  genus  is  placed  by  Latreille 
amongst  the  Ichneumones  genuini;  but  the  veins  of  the  wings  are 
arranged  as  in  some  of  the  Adsciti,  especially  Chaenon.  Curt 

I  have  illustrated  the  details  of  the  various  genera  of  which  this 
anomalous  family  is  composed,  in  a  memoir  presented  to  the  Ento- 
mological Society,  with  descriptions  of  many  species,  not  yet  published. 


llie  family  IcHNEUMONiDiE*  Leachy  corresponding  with  the  greater 
part  of  the  Linnsan  genus  Ichneumon,  may,  perhaps,  be  regarded  as 


*  BlBLIOOR.   RbFBR.  to  THE  IcBinSUMOKIDJB. 

(Ichneumones  genuini.) 

Gravenhont,  Noflographia  Inchneumonum,  8vo.  1814. —Ditto,  Monogr.  Ichneum. 
pedestr.  8vo.  Leipz.  1815. —  Ditto  (with  C.  G.  Nees  ab  Eseobeck),  Con-* 
spectus  Gen.  et  Famil.  Ichneum.  in  Nov.  Act.  Natur.  Curios,  t.  ix.  1818.—- 
Ditto,  Monogr.  Ichneum.  Pedemont  in  Mem.  Acad.  Turin,  1820,  t.  xxiv. 
Ditto,  Additamenta  ad  Descript.  Fabric.  Ichn.  Mus.  Hubneri,  in  Germar's 
Mag.  der  Ent  vol.  It.  1821.  —  Helwigia  N.  G.  Ichneum.  in  Nov.  Act. 
Acad.  Nat.  Curios,  t.  ii.  1823.  —  Ichneumonologia  Europaea,  S  vols.  8vo. 
Yratislav,  1829.  —Ditto,  Ichn.  Genuin.  Sp.  Comutas  et  Calcarat«  in  Beytr* 
sur  Ent  Schles.  1829.  —  Ditto,  Moneta  quiedanu  de  Sp.  Nigris  Ichn.  4to. 
Breslaw,  1829. 

Thvnberg.      Ichneumonidea,  Pars  i.  et  ii.  Mem.  Acad.  St.  Petersburg,  t.  viii.  and 
ix.  1824. 
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one  of  the  most  extensive  groups  of  insects  *,  distinguished  (fiff*  75.  l. 
Pimpla  instigator:  a-i3  details  of  this  species)  by  having  the  abdomen 
attadied  to  the  thorax  at  its  hinder  extremity,  and  between  the  base 
of  the  posterior  coxae  ;  the  wings  are  veined,  the  anterior  pair  always 
exhibiting   perfect    cells    upon  their   disc.      The  ovipositor  of  the 


J}alman.     Pimpla  Atrator  in  Kongl.  Vet  Acad.  Hand!.  1825.  —  Ditto,  Mem.  on 

some  Sp.  of  lehn.  Svo.  Stockh.  1826. 
JVentepohL     Revis.  Critica    Gen.  Ichn.  Spec,    quae  Kilias  in  Fabricii  Mus.  adhuc 

supentites  sunt.   4to.y  Kiel,  1825;  and  in  Isis,  vol.  xzii.  1 826.  —  Ditto^  Rev. 

Critica   Gen.   Cryptus  Fab.  Isis,  1829.  —  Ditto,  2^hn  arten  G.  Ichneum.  in 

Lund*8  Samml.  Isis,  1829. 
Guirin,     Pimpla  Atrata  Mag.  Zool.  Ins.   No.  28. 
LatreUhj  on  Icbn.  Pendulator  in  Bull.  Soc.  Philomat.  t.  ii.  1799. 
JBoudier,     Observ.  sur  divers  Parasites  in  Ann.  Soc.  Ent.  de  France,  tom.  iii. 
Boemer,      Ichn.   Agricolator   and  murarius  in  Neue  Nachr.   der  Schles.    Patr. 

Gesell,  1781. 
Marsham,  on  Ichn.  Manifestator  Trans.  Soc.  Linn.  vol.  iii. 
GuSrin,     Voy.  Coquille  —  Iconogr.  R.  An. 
SaUday,  in  Linn.  Trans.  voL  xviL  •—  Ditto,  in   Annals  Nat.   Hist.   vol.  iL   Oct. 

18S8. 
SiqihetUf  CvrtU,  Spinola,  Panzer,  Fabridut,  Jvrnu,  Say. 

(Ichneumones  adsciti.) 

iVeef  ab  Esenbeek.     lohn.  Adsciti  in  Genera  et  Famil.  Divisi,  &c,  Gesellsch.  Nat 
Freunde    zu    Berlin    Magasin,   1811,    1816  (and  in   Germar.    Ent.   Mag. 
vol.  L).  —  Ditto,  Lapton  femoralis  in  Gesell.   Nat.   Fr.   Berl.  Mag.  1815.-— 
Ditto  (with  Gravenhorst)  in  Nov.  Act.  Nat  Curios,  t  ix.  1818.  —  Ditto,  Hy- 
menopt  Ichneum.  Affinium  Monogr.  vol.  ii.  8vo.  Stuttg.  et  Tubing.  1834. 

Holiday,     Classification  of  the  Parasitic  Hymenopt  of  Britain,  which  correspond 
with  the  Ichneumones  minuti  of  Linnasus  in  Entomol.  Mag.  vol.  i,  ei  eeq. 

WetnuuL      Monographie  des  Braconides  de   Belgique,  4to.  Parts  1,  2,  3.  1835-8 
(in  M^.  Acad.  Royale  de  Bruxelles,  tom.  xi.  and  separately). 

Goeze,  in  Der  Naturforscher,  12  Stuck.  (2  Aphidii). 

OUvieff  in  M6n.  sur  quelq.  Ins.  qui  attaq.  les  Cereales,    1813.  (2  Sp.   of  Icb. 
adsciti). 

BoudicTf  in  Ann.  Soc.  Ent  de  France,  tom.  iii. 

Dahibom.     Mon.  Chelonus  in  Kongl.  Vetensk.  Acad.  Handl.  1833. 

Sehiodte,  in  Kiroyer*s  Naturhistorisk  Tidsskrift,  1838.     Heft.   vi.  (N.  g.   Copisura 
rimator). 

CtirtU,  Spinda,  Juriney  Panzer,  Fabriciw,  Say. 


*  Gravenhorst  describes  nearly  1650  species  of  European  Ichneumones  genuini, 
and  Stephens  and  others  have  added  greatly  to  their  numben 
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females  is  straight,  and  often  exserted ;  the  antennce  are  nearly 
alirays  filiform  or  setaceous,  not  elboved,  and  composed  (except  io 
a  few  of  the  minute  Adsciti)  of  more  than  sixteen  {aometimeB  readiing 
to  sixty)  joints,  and  the  pupa  is  enclosed  in  a  cocoon  ;  the  bod}'  is 
F^.  15. 


long  and  narrov  ;  the  head  is  small  and  free  (,^>  75.  3.  front,  and 
15-  3.  hind  part  of  head);  the  eyes  more  or  less  prominent  and 
lateral,  llie  antennie  very  seldom  exceed  the  body  in  length ;  they 
are  slender  and  filiform,  except  in  a  very  few  species,  which  have 
them  more  or  less  compressed,  dilated  in  the  middle  or  clavate  ;  they 
are  never  elbowed,  the  basal  joint  being  short,  although  thicker  than 
the  rest.  In  some  species  the  males,  and  in  others  the  females,  are 
distinguished  by  having  a  broad  annulus  of  white  beyond  the  middle 
of  the  antennte.*  The  parts  of  the  mouth  are  small ;  the  labrum 
(Jig.  75.  4.)  is  very  rarely  entirely  exserted,  being  ordinarily  covered 
by  the  A-ont  margin  of  the  clypeus ;  the  mandibles  (Jiff.  15.  s.)  are 
generally  slender  and  curved,  narrowed  to  the  tip,  where  they  are 
bidentate ;  the  maxills  are  terminated  hy  two  membranous  lohes 
(J^-IS.  6.);  the  maxillary  palpi  are  long  and  pendulous,  and  gene- 
rally 5-  or  6-jointed  ;  the  labium  (Jig.  75.  7.)  is  composed  of  a  cor* 
neous  elongated  mentum  of  variable  form,  terminated  by  a  generally 
quadrate  membranous  ligula,  which  is  entire,  or  at  least  but  slightly 
emai^inate  in  some  species ;  the  lahial  palpi  are  3-  or  4-jointed. 
The  thorax  forms  an  oval  mass  ;  the  collar  is  very  short  and  annular ; 
the  mesothoracic  scutellum  is  generally  prominent,  and  often  coloured 
different  from  the  rest  of  the  thorax ;  the  wings  are  of  moderate  size ; 

*  G'.  H.  K.  ThiTBiteg,  Eiq.  hu  inronneJ  me  that  he  hu  rccred  two  fenulei  of 
Cryptus  bellMus  {Curtu,  668.),  one  of  which  bad  (he  anteniue  annulited  lad  the 
olber  entirel;  black. 
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the  stigma  is  large,  and  the  costal  margin  is  thickened,  or  rather  the 
costal  and  subcostal  nerves  are  confluent,  so  as  not  to  exhibit  a  sub- 
costal cell.  The  legs  are  long,  and  formed  for  running ;  the  tro- 
chanters are  biarticulate ;  the  tarsi  long  and  slender,  the  terminal 
joint  being  furnished  between  the  ungues  with  a  small  obtuse  un- 
guiculus.  In  Ophion  the  ungues  are  pectinated.  The  abdomen  is 
generally  long  and  cylindrical,  or  elongate  ovate,  and  narrowed  at  the 
base  into  a  short  peduncle ;  on  each  side  of  which  is  a  small  tubercle, 
in  which  a  minute  spiracle  exists.  The  ovipositor  of  the  females  is 
sometimes  retracted,  in  which  case  the  abdomen  terminates  in  a 
point.  In  the  other  species  this  instrument  is  exserted,  and  occa- 
sionally of  great  length,  in  which  case  the  abdomen  is  more  obtuse  at 
its  extremity.  In  the  former  species  it  is  often  difficult  to  distinguish 
the  sexes  when  dried,  except  from  some  other  character,  as  the 
annulus  of  the  antennae,  slenderness  of  the  body,  &c. ;  but  in  the 
latter,  the  males  (Z>e  Gter^  vol.  ii.  tab.  29.  fig.  25.  m.)  as  well  as 
females  {Ihid.  fig.  23.  m.)  are  furnished  at  the  extremity  of  the 
terminal  segment  of  the  abdomen  with  the  two  inarticulated  styles 
of  which  I  have  noticed  the  existence  in  the  former  families.  Of  the 
true  construction  of  the  ovipositor  of  the  females  I  have  hitherto  met 
with  no  correct  description.  R^umur  (Memoires^  tom.  vi.  pi.  29.),  De 
Geer  (Mimoires,  tom.  iu  tab.  29.),  Curtis  (Brit,  EnL  pi.  214.), 
Latreille  {Gen.  Crusty  tom.  iv.  p.  2.),  Gravenhorst  (Ichneumolog. 
vol.  L  p.  89.),  and  Burmeister  (Manual  TransL  p.  198.)  have  given 
figures  and  descriptions  of  this  instrument  and  its  details  ;  but  have 
failed  in  tracing  its  real  structure.  My  figures  75.  8-13.  will  exhibit 
its  structure  as  typically  represented  in  one  of  the  long-tailed  species 
(Pimpla  instigator),  and  which  will  be  found  to  agree  with  that  of 
Urocerus  and  Cynips.  Fig*  75.  8.  represents  a  lateral  view  of  the 
abdomen  of  the  female  of  the  last- named  insect,  exhibiting  the  eight 
dorsal  arcs  (numbered  1  to  8),  the  seven  basal  ones  being  spiracuH- 
ferous,  the  eighth  furnished  at  the  tip  with  the  two  minute  styles 
(a).  On  the  under  side  of  the  abdomen  there  only  exist  seven 
ventral  arcs  (numbered  1  to  7),  from  the  last  of  which  arises  on  each 
side  a  corneous  elongated  plate  (6),  which  is  the  basal  portion  of  the 
outer  sheaths  *  (b,  b)  of  the  ovipositor ;   the  apical  part  of  these 

*  Mr.  Ciutisy  overlooking  this  iMsal  portion,  describes  the  sheath  as  arising  from 
the  superior  angle,  and  as  shorter  than  the  oyipositor.  Neither  of  which  is  correct^ 
the  basal  portion  of  the  sheaths  and  the  eighth  dorsal  arc  of  the  abdomen  being 
iliaocurately  represented  in  his  figure  as  confluent. 
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sheatha  varies  greatly  in  length  ia  the  difFerent  species ;  but  the 
articulation  always  takes  place  near  the  extremity  of  the  body  :  whe" 
at  rest,  these  two  demi  sheaths  (which  are  externally  convex  and 
pilose,  but  internally  concave  and  policed)  are  brought  into  con- 
tact, and  enclose  between  them  the  terebra  or  borer  itself,  which 
is  a  compound  instrument  formed  (like  the  borer  of  Urocerus)  of 
three  parts,  the  superior  (c)  being  nearly  cylindrical,  and  channelled 
beneath  for  the  reception  of  the  two  *  slender,  rigid,  filamentous 
spiculfe  {c,  c),  with  membranous  edges  transversely  striated  at  the  ex- 
tremity (J^.  15.  19.) ;  tl)e  union  of  these  three  pieces  forms  a  central 
passage  (as  in^.  13.  being  a  section  of  the  borer  itself,  with  the  two 
spiculie  in  situ)  for  the  protrusion  of  the  egg.  Fiff.  75.  9.  represents 
the  under  side  of  the  abdomen,  with  the  different  parts  similarly 
Uttered.  Fiff.  75.  lO.  exhibits  a  more  highly  magnified  view  of  tlie 
base  of  the  ovipositor,  showing  that  (c)  the  superior  channel  of  the 
terebra  originates  from  the  base  of  the  basal  part  (b)  of  the  outer 
sheath  ;and^.  75.  it.  represents  the  same  parts  beneath,  c  being  the 
deflexed  sides  of  the  superior  canal  of  the  terebra,  and  c,  c,  the  base 
of  the  two  spiculte. 

Fiff.  76. 


*  De  GeeT,  LatreUle,  and  Burmeiaier  incorrectlj  deiciibe  t 
u  composed  of  only  two,  instead  of  tlirepT  parts ;  (he  latter  further  ent 
to  refer  this  locorrecCly  regarded  structure  to  that  of  Siren  (Joe  ri 
Gnvenborst  even  regards  the  central  terehrs  as  oot  b^ng  a  compoaite  insLnimeiil. 
R^umur  has  giien  nuiDerous  figures  of  the  female  of  a  apecies  of  Fimpla  engaged 
in  ovipoaition  (in  which  the  terehra  is  not  represented  as  disengaged  from  ila 
sheaths),  and  of  the  details  of  the  ovipoator,  but  in  a  very  rude  manner.  Hia 
Bg.  10.  pi.  29.  torn.  li.  represents  the  two  rovs  of  serrations  at  the  eitremil;  of 
the  terehra  "  entre  lesquelles  une  membrane  blanche  est  seDoible,"  besides  which 
there  i*  an  elongated  slender  "  corps  blaoc,  que  j'ai  felt  sortir  du  bout  de  la  tarri^ro- 
par  la  pression."  This  laltcr  must,  I  should  presume,  be  membnne  rather  than  a. 
diatiDct  organ. 
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My  figure  76«  i.  will  show  the  mode  in  which  the  abdomen  of  those 
species  with  short  ovipositors  is  bent  beneath  the  body,  in  the  act  of 
oviposition.  This  figure  represents- an  Ichneumon  (sp.  ?)  depositing 
its  egg  in  the  body  of  a  young  Syrphus  larva,  which  is  engaged  in 
sucking  an  Aphis.*  In  those  species  which  have  a  long  ovipositor, 
it  is  ordinarily  porrected  in  a  straight  line  during  rest ;  but  in  those 
with  a  short  ovipositor,  it  is  generally  carried  in  a  more  or  less 
oblique  direction,  pointing  upwards;  but  when  the  insect  is  dis- 
turbed, or  in  the  act  o£  oviposition,  it  is  disengaged  from  the  sheath8> 
and  is  directed  upwards  and  downwards  (Gravenhorst  doubts  its 
lateral  motion)  at  every  angle  from  the  line  of  the  body. 

The  species  are  of  small,  or  but  moderate  size ;  their  colours  are 
generally  black,  varied  with  red,  yellow,  or  white ;  and  the  antennae 
are  oflen  marked  with  a  broad  annul  us  of  pale  colour. 

The  name  of  Ichneumon  has  been  given  to  these  insects  (which 
are  parasitic  upon  other  insects),  from  the  similarity  of  their  habits  to 
that  which  has  been  fabulously  attributed  to  the  quadruped  of  that 
name,  namely,  that  of  depositing  its  progeny  in  the  body  of  the 
crocodile,  the  entrails  of  which  are  by  degrees  devoured  by  the  para- 
site. Other  old  authors  have  named  these  insects  Muscse  tripiles,  from 
the  setae  of  which  the  ovipositor  is  composed ;  whilst  others  called 
them  Muscse  vibrantes^  from  the  constant  vibration  of  their  antennee, 
whereby  they  are  enabled  in  some  manner  to  acquire  a  knowledge  of 

*  May  29.  1830,  I  observed  a  Pimpla  with  the  oyipositor  about  as  long  as  the 
body  in  the  act  of  oTiposition  in  a  dry  paling,  which  had  been  much  perforated,  and  out 
of  which  I  had  just  dug  a  black  Pemphredon.  The  part  in  which  the  ovipositor 
was  introduced  appeared  to  be  quite  solid.  (Reaumur  represents  his  specimens 
as  inserting  their  ovipositors  in  a  circular  patch  of  dried  clay,  used  to  stop  up  the 
entrance  to  the  nest  of  the  intended  victim.)  There  are  several  very  minute  blackish 
spots,  as  they  seemed  to  be,  close  to  the  place  where  the  ovipositor  was  inserted, 
and  which  were  probably  other  places  of  insertion  of  tlie  ovipositor.  When  first 
observed,  the  insect  had  introduced  about  half  the  terebra  into  the  post,  the  part 
remaining  uninserted  being  at  a  right  angle  with  the  body,  the  sheaths  being 
curved,  their  tips  being  brought  to  the  place  of  insertion,  thus  evidently  strengthen- 
ing the  terebra  in  its  operations  ;  the  abdomen  was  at  this  time  alternately  turned 
from  left  to  right,  and  vice  versa,  whereby  a  brad- awl  kind  of  motion  was  given  to 
the  terebra,  enabling  it  to  penetrate  the  wood  to  a  greater  depth.  It  then  alter- 
nately partially  withdrew,  and  replunged  the  terebra  into  the  hole  thus  made,  as 
though  in  the  act  of  passing  an  egg  or  eggs,  standing  all  this  while  on  the  tips  of 
the  tarsi.  On  cutting,  however,  into  the  post,  I  was  not  able  to  discover  any 
lignivorous  larva,  finding  only  a  channel  of  fine  white  pulverised  wood,  which  had 
been  made  by  a  previous  occupier  of  the  tube. 
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their  food,  and  of  the  objects  fitted  for  the  reception  of  their  eggs. 
Some  species  (Ophion)  are,  however,  less  agile,  not  vibrating  their 
antennse. 

These  insects  are  of  vast  importance  in  the  economy  of  nature,  bj 
preventing  the  too  great  increase  of  di£Perent  species  of  insects, 
especially  of  the  caterpillars  of  butterflies  and  moths,  of  which  they 
destroy  a  great  number,  it  having  been  observed  that  a  super- 
abundance of  any  species'  of  insect  is  attended  with  an  increased 
production  of  its  parasitic  enemies.* 

The  females  exhibit  a  wonderful  instinct  f,  in  discovering  the 
proper  receptacles  for  their  eggs,  consisting  of  the  eggs,  larvae,  or 
pupae  of  other  insects,  as  well  as  spiders.  Those  species  which  have 
the  ovipositor  short,  attack  exposed  naked  larvae  and  pupae ;  whilst 
those  in  which  this  organ  is  long,  deposit  their  eggs  in  or  upon  the 
bodies  of  larvae  residing  in  the  wood,  or  under  the  bark,  of  trees,  or 
in  deep  crevices  of  the  bark.  In  such  cases,  as  I  have  often  observed, 
the  ovipositor  is  inserted  in  a  perpendicular  direction,  the  two  ex- 
ternal pieces,  or  sheaths,  being  entirely  disengaged,  and  often  raised 
into  the  air.  (See  also  R^umur,  vol.  vi. ;  and  Marsham's  account  of 
Ichneumon  manifestator  in  Zdnn,  Trans,  vol.  iii.  p.  §6.) 

Dalman,  in  his  interesting  memoir  on  tliis  family,  has  made  some 
curious  observations  as  to  the  comparative  numbers  of  these  parasites 
and  the  other  insects.  (Swed,  Trans^  1825  ;  and  in  SulL  Set,  Nat. 
JFertissaCy  Jan.  1828.) 

There  is  scarcely  a  tribe  of  insects  which  is  not  subject  to  the  at- 
tacks of  these  parasites,  although  it  is  chiefly  amongst  the  Lepidoptera 
that  their  ravages  are  confined.  Amongst  the  Coleoptera,  Timarcha 
tenebricosa  and  a  species  of  CoccinellaandCurculiohave  been  recorded 
by  De  Geer  and  Kirby.  M.  Audouin  has  obtained  Microctonus  teV' 
m\naMsWe9m.,£roxn  the  perfect  Coccinella  7-punctata,  the  larva  of  the 
former  bursting  forth  and  spinning  its  cocoon  beneath  the  body  of  the 

*  Mr.  Dale  (Afo^.  Nat,  HitL  No.  19.)  gives  an  account  of  six  specimens  of 
Ophion  vinulae,  and  a  specimen  of  Bombyx  roentbrasti,  **  hatched  from  the  pup« 
of  Bombyx  yinulus,  which  is  certainly  a  curious  feet.** 

f  The  female  of  the  remarkable  species  Agriotypus  armatus  is  stated  to  have 
been  observed  on  the  banks  of  the  Clyde  to  descend  the  sides  of  the  rocks  to  a 
considerable  depth  under  the  surface  of  the  water,  remaining  immersed  for  ten 
minutes  and  upwards,  and  then  reappear  without  any  apparent  injury,  repeating  the 
operation  several  times;  these  subaqueous  wanderings  being  probably  for  the 
purpose  of  depositing  its  eggs  in  some  aquatic  larva.     (£fU.  Mag,  vol.  iii.  p.  41S.) 
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latter.  M.  Boudier  describes  two  species  of  Braconides  (S.  G.  Gany- 
chorus  HaL)  the  larvae  of  which  burst  forth  from  the  abdomens  of  spe- 
cimens of  Barjnotus  elevatus,  and  Otiorynchus  lignarius,  in  the  imago 
state  (which  had  been  pierced  with  pins  for  preservation ),  and  which 
spun  their  cocoons  beneath  the  body  of  these  weevils,  attaching  them 
to  the  pins.  I  have  reared  PerUitas  similator  from  Orchesia  micans. 
Bracon  Cis  Bcuaki  attacks  Cis  boleti.  A  small,  pretty,  spotted-winged 
Cryptus  enters  our  houses  to  prey  upon  the  larvae  of  the  Ptinidae,  as  do 
also  Spathius  clavaUis  and  Hecabolus  sulcatus  ;  other  species  (Hemi- 
teles  areator,  &c.)  also  frequent  our  dwellings,  to  deposit  their  eggs  in 
the  larvK  of  Dermestidae,  Anthreni,  Tineae,  and  other  domestic  insects. 
Amongst  the  Hemiptera,  the  Apliides  in  particular  are  subject  to  the 
attacks  o^  numerous  species  constituting  a  genus,  thence  named  Apht- 
dius.*  The  larvae  of  a  great  number  of  Hymenoptera  and  Dip- 
tera  are  also  subject  to  their  attacks,  and  Mr.  Kirby  mentions 
an  observation  recording  the  occurrence  of  a  minute  species  in 
£shna  viatica.  Boudier  has  described  a  species  of  Cryptus  which 
attacks  thelarvas  of  Myrmeleon  formicarium  ;  and,  which  is  very 
remarkable,  not  only  are  those  species  of  insects  which  inhabit 
galls  and  cases  liable  to  be  infested  by  them,  but  even  many  of 
those  parasitic  larvae  which  are  themselves  inclosed  within  the  body 
of  their  victim;  thus,  two  species  of  Hemiteles  and  one  of  Pezoma- 
chus  are  stated  by  Mr.  Haliday  to  have  been  obtained  from  the  cocoons 
of  Microgaster  intricatus  {Mnt,  Mag,  vol.  ii.  p.  468.).  The  larva  of 
the  Ophion  moderator  Fab,  destroys  that  of  Pimpla  str(d)ilellse  Fab, 
De  Geer  (^Mim.  vol.  ii.  p.  863.)  has  recorded  a  singular  instance  of 
an  Ichneumon-larva  infesting  the  outside  of  the  body  c€  a  spider, 
which  it  ultimately  destroyed ;  and  numerous  observations  have  been 
made,  in  which  other  species  (Pimpla  oculatoria,  Hemiteles  palpator. 
Ichneumon  aranearum)  deposit  their  eggs  in  the  cocoon-like  silken 
masses  inclosing  the  eggs  of  some  spiders^  upon  which  the  larvae  of  the 
parasites  feed  and  undergo  their  transformations  within  the  cocoon  ; 
and  Mr.  Dilwynn  says,  *^  I  have  frequently  observed  a  small  black 
qsecies  successively  deposit  an  egg  in  the  abdomen  of  two  or  more 
spiders  on  the  sand  hills,  and  I  doubt  whether  the  spider  had  in  any 
case  arrived  at  its  maturity.  On  one  of  those  occasions,  I  perfectly 
recollect  having  seen  a  young  brood  of  dark-coloured  spiders  on  Crom- 

*  (S«e  De  Geer,  tons.  ii. ;  Harris  AyreUan^  Der  Naturfoncher^  6t.  12.)  The 
habits  of  Aphidiua  Roaae  have  been  admirably  described  by  Haliday  in  EnlomeL 
Mag,  vol.  if.  p.  98.,  and  by  Kirby  and  Spenoe* 
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Ijrn  burrows,  and  that  when  the  Ichneumon  hovered  over  them,  they 
appeared  alarmed,  and  instinctively  endeavoured  to  escape  (^Swansea 
Cokcpt.  p.  27. ;  and  see  Boheman  on  Pimpla  ovivora,  in  StoecL  Trans. 
1821,  and  j&f^.  Set.  Nat.;  Davis  in  Mag.  Nat.  Hist.  No.  19.;  Bouch6, 
Naturgfesch.  Ins.  p.  145.  With  the  exception  of  those  species  of  Aphi* 
des  which  always  remain  in  an  apterous  state,  and  which  are  subject 
to  the  attacks  of  the  Aphidii,  &c.,  no  account  has  been  published  of 
the  ichneumonidse  attacking  perfect  insects,  except  the  statement  of 
M.  Boudier,  that  he  had  observed  a  small  Ichneumon  ^<  cramponn^  sur 
le  dos  de  Trachyphlaeus  scabriculus.  II  avait  introduit  sa  tarri^re  entre 
les  elytres  et  Tabdomen  par  Fanus"  (Ann.  Soc.  JEnt.  de  France,  1 834, 
p.  322.),  and  a  paragraph  I  have  met  with  in  an  American  Journal, 
in  which  it  is  asserted,  that  a  female  Ichneumon  deposits  its  eggs  in 
the  body  of  the  winged  grasshopper,  the  interior  of  which  is  at  length 
entirely  consumed;  ''and,  at  the  proper  season,  hundreds  of  grasshop- 
pers in  this  condition  may  be  found  with  just  strength  enough  remaining 
to  flutter  to  a  tree  or  fence,  and  with  a  dying  effort  to  fix  their  hooked 
feet  so  firmly  as  to  retain  their  position  long  after  death."  I  believe 
it  has  not  been  decidedly  ascertained  whether  the  species  of  these 
insects  confine  their  attacks  to  precise  species  of  caterpillars,  &c.,  or 
whether  the  same  species  occasionally  attacks  others ;  the  question 
has,  however,  repeatedly  been  proposed  (Bree  in  Mag.  Nat  Hist. 
No.  23.).*  The  majority  of  these  insects  deposit  their  eggs  in  the 
larvas  of  other  insects  ;  but  various  instances  are  collected  by  Kirby 
and  Spence,  proving  that  they  also  attack  the  eggs,  and  more  rarely 
the  pupae ;  thus  Cryptus  compunctor  Fab.  deposits  its  eggs  in  the 
pupae  of  butterflies.  In  the  Insect  Architecture,  p.  195.,  it  is  stated 
that  an  Ichneumon  (Ophion  luteum)  had  deposited  its  eggs  in  the 
cocoon  of  a  puss  moth ;  but  this  is,  I  apprehend,  a  misstatement,  as  that 
insect  oviposits  in  the  larva  of  the  moth.  Hitherto,  no  species  of  this 
family  has  been  observed  which  is  not  parasitical.  Mr.  Curtis,  indeed, 
published  a  species  of  Alysia  (A.  apii),  of  which  the  larvae  are 
stated  to  have  been  found  feeding  upon  the  parenchyma  of  celery 
leaves  at  the  end  of  September  (B.  E.  141.)  ;  but  he  subsequently 

*  Greenhow  (in  Mag,  Nat.  Hist.)  asserts  that  Microgaster  glomeratus  attacks 
both  Pontia  brassies,  and  Arctia  c%jas ;  but  he  had  not  evidently  investigated 
the  species  of  the  parasite.  Bouch6  more  minutely  describes  M.  glomeratus  as 
attacking  several  allied  species  of  the  white  butterflies,  describing  other  species  as 
distinct  which  infest  Pieris  crat«gi  (M.  pieridis),  Arctia  cigsB  (M.  cajte),  and 
Liparis  dispar  (M.  liparidis).     Naturguch,  der  Int.  'p.  151. 
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ascertained  that  this  insect  is  parasitic  upon  a  species  of  Tephritis, 
which  is  found  in  that  situation.  (Ibid,  Add.  vol.  vii.).  M.  Audouin, 
however,  has  shown  me  the  details  of  the  history  of  a  species  which 
he  had  reared  from  a  larva,  which  he  was  led  to  believe  fed  upon  the 
pith  of  a  reed  in  which  it  was  found,  since  no  traces  of  any  insect 
upon  which  it  could  have  subsisted  were  to  be  seen ;  but  this  ob- 
servation does  not  appear  to  me  sufficiently  conclusive. 

In  CoTbyvL$  India  Review  (Nov.  1836.),  an  accoimt  has  been  pub- 
lished by  Mr.  Baddeley,  of  one  of  the  Adsciti  which  inhabits  the  galls 
on  the  leaves  of  Ficus  racemosa  in  India,  caused  by  a  Cecidomyia, 
aad  in  which  it  is  asserted  that  the  Ichneumon-  and  Cecidomyia-* 
larvs  '<  live  independently,  and  feed  upon  the  vegetable  juices  without 
detriment  to  each  other ;  although,  at  the  first,  the  Ichneumon  larva 
lives  and  grows  for  a  certain  time  at  the  expense  of  the  Cecidomyia 
larva.  The  former,  however,  subsequently  acquires  herbivorous 
habits,  feeding  in  concert  on  the  juice  of  the  interior  of  the  gall ;  in 
this  occupation  it  continues  to  grow  without  detriment  to  the  other 
inmate.  The  natural  history  of  the  two  species  appears  to  have  been 
very  carefully  traced  and  figured,  with  numerous  details,  leading  to 
the  belief  in  the  ^correctness  of  this  statement 

The  developement  of  these  parasites*  within  the  bodies  of  other 
insects  was  for  a  long  time  a  source  of  much  speculation  amongst  the 
earlier  philosc^hers,  who  cmiceived  it  possible  that  one  animal  had 
occasionally  the  power  of  being  absolutely  transformed  into  another ; 
thus,  Swammerdam  records,  as  a  "  thing  very  wonderful,"  that  54^5  flies 
of  the  same  species  were  produced  from  four  chrysalides  of  a  butterfly, 
^  60  that  the  life  and  motion  oi  these  seems  to  have  troMmigTtU/ed^  into 
those  of  the  &^  others."   (Hill's  Trans,  of  the  BibL  Naltwr.  p.  122.) 

The  eggs  of  the  genus  Ophion  are  of  a  singular  form  (Jig*  76.  7.) 
being  somewhat  bean-shaped,  and  attached  near  one  end  to  a  long,  slen- 
der, and  curved  peduncle,  by  which  they  are  attached  (unlike  the  ma- 
jority of  the  eggs  of  this  family,  to  the  surface  of  the  body  of  the  larva  of 
Cerura  vinula,  the  puss  moth) ;  when  the  eggs  are  hatched,  the  larva 
retains  itself  in  this  situation,  the  extremity  of  its  abdomen  being 
retained  within  the  shell  of  the  egg  (fig*  76.  a.),  whereby  they  are 
enabled  to  suck  the  juices  of  their  victim  (De  Geer,  Mimoires^  torn.  ii. 
tab.  29.)  f    Gravenhorst  first  noticed  (Ichn.  Eur.  ii.  151.  and  222.), 

*  See  obeerratioDS  under  the  section  Fossores,  as  to  theoorrect  application  of  this  term, 
f  Riaumur  (^M£m,  toI.  ii.  pi.  34.  f.  4,  5.)  has  represented  a  caterpillar,  which 
VOL.  II.  L 
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that  the  females  of  various  species  of  the  genus  Tryphon  (T.  pinguis 
and  varitarsus)  were  furnished  near  the  extremity  of  the  abdomen  on 
the  underside  with  a  variable  number  of  small  pear-shaped  or  oviform 
vesicle-like  bodies,  of  a  white  or  straw  colour,  being  more  obtuse  and 
darker-coloured  at  the  tips,  of  which  he  says,  "  ova  esse  videntur." 
Subsequently  Haliday  communicated  to  Curtis  specimens  of  the  latter 
insect,  "  with  a  ske^h  of  the  larvae,  for  such  they  are,  and  not  eggs," 
in  different  stages ;  and  he  found  as  many  as  eighteen  of  them  attached 
to  one  insect  (Jig,  76.  a.)  :  "  at  first  they  are  all  smooth,  pear-shaped, 
and  of  a  shining  opaque  waxy  tint  (^ff-  76.  3.),  but  in  a  few  days  they 
appear  as  represented  at  ^g.  76.  4.,  which  is  the   underside ;  at  this 
stage  its  voracious  powers  develope  themselves,  and  I  find  the  oldest 
generally  making  a  meal  of  his  next  neighbour.*'     He  observed  two 
motions  in  the  mouth,  one  an  opening  and  shutting  of  the  mandibles ; 
the  other,  a  general  dilatation  and  contraction  of  the  membrane  of 
the  mouth.     The  observations  of  De  Geer  enable  us  to  judge  of  the 
true  nature  of  these  bodies  respecting  which  Curtis  (B.  £.,  399.)  has 
made  some  remarks.     It  is  evident  that  the  insect,  probably  in  the 
agony  of  death,  had  extruded  its  already  developed  and  impregnated 
eggs,  without  being  able  to  place  them  in  their  true  locality,  whence 
they  remained  attached  to  the  abdomen  of  the   parent,  the  larvae 
shortly  afterwards  hatching  (as  in  Ophion),  and  feeding,  for  want  of 
its  own  food,  upon  its  congeners.     Dr.  Hartig  has  still  more  recently 
published  an  interesting  memoir  on  the  pedunculated  eggs  of  various 
Ichneumonidse  (Arcltiv.  fur  Naturg,  vol.  iii.  tab.  4.),  exhibiting  the 
abdomen  of  Tryphon  cancer,  with  a  very  great  number  of  eggs  attached 
to  its  extremity  beneath  ;  Tryphon  caudatus  in  the  act  of  depositing  a 
pedunculated  Q^;g  {Jig.  76.  5.,  76. 6.,  showing  the  passage  of  the  egg 
down  the  ovipositor) ;  the  singularly  pedunculated  egg  of  Sphinctus 
serotinus  and   Paniscus  testaceus  {Jig.  76.  o.),  together  with  the 
egg  hatched,  with  the  head  of  the  larva  exposed  {Jig*  76.  lo.),  and  with 
the  larva  itself  detached  from  the  eggshell  {Jig»  76.  ll.). 

feeds  on  the  stems  and  head  of  a  species  of  thistle,  to  the  exterior  surface  of  the 
body  of  which  a  small  parasitic  larva  is  attached,  being  evidently  a  small  Ichneu- 
monideous  larva,  the  head  of  which  is  described  as  having  «  deux  especcs  dc  comes," 
and  as  being  destitute  of  hooks  or  teeth.  De  Geer  has  described  an  Ichneumon 
larva,  found  on  the  outside  of  tlie  body  of  a  spider,  which  it  destroyed,  and  has 
figured  a  lar\'a  of  Cerura  vinula,  on  the  surface  of  whose  body  are  numerous 
minute  naked  larvae,  apparently  of  a  species  of  Microgaster,  some  of  which  have 
spun  cocoons.     (Af^m.  vol.  i.  pi.  23.  f  17.) 
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The  larvae  of  these  insects  (^fig*  76. 12.)  are  destitute  of  feet,  having  a 
sof^,  white,  fleshy,  and  nearly  cylindrical  body,  with  lateral  fleshy  tu- 
bercles, generally  slightly  curved  and  narrowed  at  each  extremity ;  the 
first  segment,  or  the  head  (^fig.  76.  14.),  furnished  with  two  distinct 
round  points  in  those  larvae  which  I  have  examined,  resembling  ocelli, 
beneath  which  is  a  transverse  fleshy  upper  lip,  and  two  obliquely 
defiexed  hornj  mandibles,  very  small,  slender,  and  acute :  beneath 
these  is  a  curved  fleshy  lobe  of  three  parts,  formed  by  the  union  of 
the  dilated  maxillae  and  labium.  Reaumur  has  rudely  represented  these 
parts  {Mim*  tom.  ii.  pi.  3S.  f.  4.)  ;  but  he  describes  the  head  as  being 
concealed  by  a  sort  of  '<  chaperon  charnu  "  (fig.  3.  cc.)  which  I  have  not 
recognised  in  my  various  larvae  of  this  family.  The  figure  given  by  Ly- 
onnet  of  the  head  (^fig.  76. 15.)  of  the  larva  of  Ophion  luteum  agrees 
with  my  observations  {Posth*  Mint.  pi.  24<.  fig.  7.)*  Those  larvae  which 
reside,  like  the  intestinal  worms,  taithin  the  bodies  of  caterpillars 
(sometimes  in  society),  as  the  Microgasters,  which  infest  the  cater- 
pillars of  the  white  butterflies  (y^«  76.  I6.),  carefully  avoid  touching 
the  vital  organs  of  their  victims,  feeding  only  upon  the  fatty  matter : 
when,  however,  they  have  attained  their  full  size,  and  are  ready  to 
assume  the  pupa  state  f,  they  pierce  the  skin  of  the  larva,  which  soon 
dies,  spin  for  themselves  cocoons  beneath  its  body  (or  within  the 
cocoon  which  it  had  formed  for  its  own  grave),  and  undergo  their  trans- 
formations. Such  are  the  habits  of  the  minute  species  of  Micro- 
gaster  which  attack  the  common  cabbage-butterfly,  and  which  deposit 
a  great  number  of  eggs  in  the  same  caterpillar,  so  that  the  parasitic 
larvae,  when  hatched,  live  in  society  (Reaumur,  Mem,  tom.  ii.  pi.  34.)  j: ; 
whereas  many  species  deposit  only  one,  or  but  very  few  eggs,  in  the 
body  of  a  caterpillar.  The  larvae  of  other  species  do  not  destroy 
their  victim  in  its  larva  state,  but  allow  it  to  become  a  pupa,  in  the 
body  of  which  they  undergo  their  transformations,  not  making  their 

*  De  Geer's'6gures  of  the  head  of  the  larva  exhibit  the  acute  mandibles,  but  the 
fleshy  lips  are  of  different  forms  to  those  described  above.  ^M^,  vol.  i.  pL  34. 
f.  11.  and  12. 

f  M.  Audouin  has  described  a  small  species  (Ophion  Dositheae),  the  larva  of 
which  continues  to  feed  upon  the  caterpillar  of  the  Dosithea  after  it  has  burst  forth ; 
and  which  partially  employs  the  skin  of  the  caterpillar  in  constructing  its  own 
cocoon.     (Ann.  Soe,  de  France,  1834,  p.  417.) 

\  The  Rev.  W.  Bree  and  Mr.  Newman  have  published  some  observations  on 
this  genus  {Mag,  Nat.  Hist.  No.  23.,  and  Westwood  in  Ditto,  No.  25.);  Mr. 
Newman  noticing  a  filiform  appendage  attached  to  the  tail  of  the  larva  of  the  Mi- 
crogaster,  which  be  suggests  may  serve  as  an  umbilical  cord  for  taking  food. 

L  2 
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appeara&ce  until  after  they  have  become  perfect  insects.  Ratzeburg, 
in  Nova  Acta  (vol.  xvi.  pi.  9.),  has  figured  the  larva  and  pupa  of  He- 
miteles  luteator,  with  the  view  of  showing  that  the  head  of  the  pupa 
is  formed  from  the  two  first  segments  of  the  larva^  representing  the 
eye  of  the  pupa  as  visible  through  the  skin  of  the  second  segment  of 
the  larva.  In  my  unpublished  memoir  upon  Trichiosoma  lucorum 
and  its  parasites,  observed  ten  years  ago,  I  had  not  only  noticed  this 
circumstance,  but  had  observed  that  the  fifth  and  following  segment 
of  tile  larva,  immediately  before  assuming  the  pupa  state,  is  contracted ; 
but  on  carefully  examining  the  insect  in  this  state,  it  is  evident  that  it 
is  owing  to  the  increased  development  of  the  head  of  the  inclosed  pupa, 
that  an  alteration  has  taken  place  in  the  relative  position  of  the  ante- 
rior segments,  which  cannot  be  considered  as  a  proof  that  the  head  of 
the  pupa  had  occupied  two  segments  instead  of  one.  My  figure  76. 
13.  represents  another  larva  (preserved  in  spirits),  ready  to  undergo  its 
transformation  to  the  pupa,  showing  the  head  of  the  latter  disengaged 
within  the  skin  of  the  larva,  and  occupying  the  second  segment  of  the 
body)  the  antennae  extending  into  the  first  segment. 

The  larvae  of  tlie  majority  of  these  insects  spin  a  silken  cocoon,  in  which 
they  pass  the  pupa  state;  these  cocoons  are  sometimes  found  in  amass 
together,  and  are  often  enveloped  in  a  general  covering  of  yellow  or  white 
glossy  silk  (which  has  been  incorrectly  stated  by  some  authors  to  be 
spun  by  the  dying  caterpillar  for  the  covering  of  its  parasites,  although 
it  ordinarily  spins  but  a  few  threads  fi^r  supporting  itself  by  a  girdle  round 
tlie  body),  forming  a  large  oval  mass,  whichmay  oflen  be  observed  upon 
railii^s,  walls,  stems  of  plants,  &c.  Such  are  the  habits  of  Microgas- 
ter  glomeratus  Rosel^  and  some  allied  species  (R6aumur,  Mim.  torn.  iL 
tab.  3S.  and  35.  fig.  1,  2.  6.;  and  T.  H.  [Gen.  Hardwicke],  in  Mag, 
N(iL  His^  No.  11.  incorrectly  named  Ichn.  ovulorum).  In  one  spe- 
cies the  cocoons  are  arranged  in  a  symmetrical  manner,  like  the  cells 
in  a  miniature  bee-hive,  without  any  external  covering  (Reaumur,  Mtm^ 
torn.  ii.  pi.  35.  f.  7,  8.,  representing  the  cocoons  of  Microgaster  alvea- 
rius).  My  figure  76. 17.  represents  a  mass  of  fifty-two  of  these  cocoons 
arranged  symmetrically,  discovered  by  Mr.  Ingpen,  which  appeared 
to  have  been  attached  on  one  side  to  a  sprig,  and  from  which  the 
insects  had  escaped  both  at  the  top  and  bottom,  by  cutting  open  the 
circular  lid  of  each  cocoon.  In  a  species  of  Cryptus,  of  which  I  have 
observed  the  transformations,  the  cocoon  is  long,  cylindric,  and  rounded 
at  each  end ;  and  I  distinctly  noticed  that  it  was  composed  of  three 
separate  layers,  the  two  interior  being  very  shining,  and  of  a  gummy 
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membranous  texture,  and  each  of  them  formed  of  a  distinct  elongated 
cap  at  each  end  of  the  cocoon.  This  formation  was  found  to  exist  in 
several  of  the  cocoons.  Some  cocoons  are  entirely  white  or  yellow,  and 
composed  of  glossy  silk  which  can  be  woimd  off;  but  others  are 
variegated  and  banded  with  black,  of  which  Reaumur  has  figured  va- 
rious species  (Mim.  tom.  ii.  pi.  35.  and  37.)^  minutely  describing 
the  process  of  formation.  Other  cocoons  are  suspended  by  a  fine 
thread  to  leaves  or  twigs,  sometimes  three  or  four  Inches  long*; 
and  Reaumur,  who  described  two  kinds,  has  observed  that  one  of 
them  is  evidently  the  parasite  of  the  processionary  caterpillarsy 
as  he  found  them  by  dozens  in  the  neighbourhood  of  the  nests  of 
those  caterpillars ;  and  that  the  other  cocoon,  when  detached  firom  the 
twig,  sprang  to  a  distance  of  several  inches,  the  inclosed  larvaa  pro- 
bably contracting  its  body,  or  perhaps  bringing  the  two  extremities  of 
the  body  together,  and  then  suddenly  letting  them  go,  in  a  manner 
similar  to  the  motions  of  the  common  cheese-hopper.  De  Geer  ob- 
tained larvae  of  a  species  of  Perilitus  (Zele  CurHs)^  which  formed 
suspended  cocoons  from  the  caterpillar  of  Zygsena  filipedulfe  (Mim, 
tom.  ii.  tab.  44.  f.  11. 13.) ;  and  Curtis  reared  a  species  of  Perilitus 
(P.  pendulator  Zo^.,  Ephippium  Curt.)  from  a  cocoon  suspended 
from  the  nut  (^fig.  76. 18.) ;  and  see  Latreille's  Memoir  on  Ichneumon 
pendulator,  the  last-named  species  in  BuU.  SocPhilomat,  1799,  tom. 
ii.  p.  138.  Some  few  species,  however,  especially  amongst  the  Adsciti 
do  not  construct  cocoons  when  their  peculiar  habits  render  this  unne- 
cessary. Such,  for  instance,  is  the  case  with  the  Aphidii,  which 
undergo  their  transformations  within  the  indurated  skin  of  the  Aphis, 
of  which  they  (lave  devoured  the  interior.  The  spherical  shape  of  the 
case  thus  formed  accords  with  the  curved  attitude  of  the  full-grown 
larva,  and  of  the  pupa  developed  from  it  (Haliday,  JEnt  Mag,  vol.  ii. 
p.  225.).  In  the  majority  of  the  true  Ichneumonidae,  Braconidse  Stephens^ 
and  others, — the  pupa  is  not  bent  double,  and  the  cocoon  is  more  elon- 
gated. Ratzeburg  figures  the  pupa  of  Hemiteles  luteator  as  bent  double ; 
and  this  is  probably  the  case  with  all  those  species  which  oviposit  by 
extending  the  tip  of  the  body  beneath  the  fore-legs.  In  the  Mctg. 
Nat.  Hist.  (vol.  viii.  p.  171.)  I  have  described  one  of  the  Adsciti 
(Chaenon  nigricans)  produced  from  pupae  found  in  the  sheathing  leaf 
of  the  flowering  stalk  of  the  common  barley.     The  pupa  (^fig.  76. 19. 

*  Reaumur  has  made  no  observation  as  to  the  mode  of  construction  of  this  curious 
cocoon.  It  seems,  however,  most  probable  that  the  larva  having  first  suspended  itself 
by  a  thread,  commences  the  formation  of  its  cocoon  whilst  remaining  suspended. 
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pupa  of  Pimpla  instigator)  bears  a  great  resemblance  to  the 
imago,  except  in  having  the  limbs  laid  along  the  breast.  In 
those  species  with  an  elongated  ovipositor,  it  is  curved  backwards, 
and  laid  along  the  back,  sometimes  extending  to  the  head  (De  Geer, 
M^m.  tom.  ii.  tab.  29.  f.  6,  7.).  M.  Boudoir  has  made  some  curious 
observations  of  the  different  situation  of  the  male  and  female  pupae 
of  a  species  of  Cryptus  within  the  cocoon  of  Bombyx  quercus 
{Ann.  Soc.  JEnt,  de  France,  1836,  p.  358.)  In  the  genus  Chelonus,  the 
female,  according  to  Dufour  (as  cited  by  Haliday,  Ent  Mag,  vol.  v. 
p.  213.),  produces  her  young,  not  in  the  state  of  eggs,  but  of  adult 
pupce.  The  larva  of  Chelonus  (Rhitigaster)  irrorator,  however,  ac- 
cording to  De  Geer,  is  parasitic  upon  that  of  Noctua  Psi.  (Wesmael 
says  "  noctuelle  pyramidal e  "  incorrectly.) 

The  perfect  insects  are  found  flying  amongst  trees  and  plants, 
and  especialiy  frequenting  the  heads  of  umbelliferous  flowers,  whence 
they  derive  a  great  portion  of  their  nourishment,  which  consists 
merely  of  the  nectar  of  those  flowers  *  (Fabricius,  Gen.  Ins.  p.  114. ; 
Gravenhorst,  Ichn.  Europ.  vol.  i.  p.  95.).  I  have  observed  that  they 
are  very  fond  of  licking  the  leaves  of  plants  besmeared  with  honey 
dew.  Some  species  whose  females  are  furnished  with  a  very  long 
ovipositor,  are  found  on  the  trunks  of  trees,  stumps  of  wood,  &c., 
evidently  searching  for  the  lignivorous  larvae,  in  which  they  deposit 
their  eggs  ;  whereas  those  which  have  short  ovipositors  seek  external- 
feeding  larvae  for  the  reception  of  their  eggs.*  From  the  circumstance 
that  these  insects  in  the  perfect  state  are  not  ordinarily  observed  prey- 
ing upon  other  insects,  it  may  be  inferred  that  the  accounts  recorded 
in  the  old  authors  of  their  voracious  propensities,  applied  to  some 
species  of  Sphegidae  rather  than  of  Ichneumon idae.  When  taken  in 
the  Angers,  they  immediately  disengage  their  terebra  from  its  sheath, 
and  attempt  to  sting,  causing  a  painful  irritation  for  the  moment,  if 
they  puncture  a  tender  part,  but  which  so  quickly  passes  away,  that  it 
is  evident  no  very  powerful  poison  can  be  introduced  into  the  wound. 

They  fly  with  considerable  agility ;  and  I  have  noticed  that  some  of 
the  smaller  species  during  flight  deflex  the  extremity  of  their  an- 
tennae. Some  of  these  insects  when  handled  emit  a  powerful,  and  by 
no  means  pleasant  scent.  M.  Wesmael  has  described  a  remarkable 
Gynandromorphous  specimen,  having  the  head  and  thorax,  with  the 

^  E.  W.  Lewis  observed  Pimpla  stercorator  devour  a  leaf-rolling  caterpillar  of  the 
lilac,  which  it  had  the  instinct  to  dislodge  by  pricking  the  roll  of  the  leaf  with  its 
ovipositor.     {Mag.  Nat.  Higt,  vol.  vi.  p.  414.) 
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organs  attached  thereto,  of  the  female  sex  (Ichn.  extensorius),  while 
the  abdomen  and  its  appendages  are  masculine  (I.  luctatorius),  in  the 
JBtdL  Acad,  Sci.  Bruxelles,  voL  iii.  1836.  Reaumur  (Mimoires^  torn.  vi. 
m^m.  9.,  tom  ii.  m6m.  11.,  &c.),  De  Geer  (^Mimcires^  torn.  i.  passim, 
and  tom.  ii.  pi.  29,  30.),  Kirby  and  Spence  (Inirod,  vol.  iv.  chap.  44.), 
'Bouch6''(Naturgeschichte  des  Insect),  Lozicr  (in  Trans,  Amer.  PhiL 
Soc.  vol.  V.  1802),  Rosel  {Ins,  BeL  vol.  ii.  Bomb.  Vesp.  tab.  4? — 6.), 
Disderi  (in  Transact,  Turin  Acad,  vol.  ii.),  Goeze  (in  Der  Naturforscher, 
vol.  v.),  Frisch  and  G5dart  (in  various  of  their  plates),  and  Drewsen 
and  Boie  (in  WtegmantCs  Archiv,  fur  Naturg,  vol.  ii.  No.  1.  translated 
in  The  Naturalist,  1837),  have  given  many  details  relative  to  the 
natural  history  of  different  species  of  this  family. 

In  the  last  Linnsean  edition  of  the  Syst&na  Natures  seventy-seven 
species  were  described  as  appertaining  to  the  genus  Ichneumon,  divided 
into  seven  sections,  of  which  all  except  the  last  were  founded  upon  the 
colour  of  the  scutellum  and  antennae,  the  last  being  thus  described,  <<  Mi- 
nuti,  antennis  filiformibus,  abdomine  ovato  sessile ''  (vol.  ii.p.938.).  The 
species  introduced  into  this  section  (except  I.  Aphidum,  globatus,  and 
glomeratus)  belong  to  the  families  Chalcididse  and  Proctotrupidae.  Fa- 
bricius,  Jurine,  and  Latreille  (in  his  earlier  works)  proposed  the  sepa- 
ration of  various  genera  from  the  mass  of  true  Linnsean  Ichneumons, 
which  by  degrees  became  restricted  to  the  group  as  above  characterised; 
the  families  Evaniidse,  Chalcididae,  and  Proctotrupidae  having  been 
established  upon  species  most  of  which  had  at  first  been  regarded 
as  Ichneumons.  In  the  joint  memoir  of  Gravenhorst  and  Nees  ab 
Esenbeck,  published  in  1818,  the  Ichneumonideous  genera  were  first 
divided  into  two  stirpes  —  the  Ichneumones  genuini  and  the  Ichneu- 
mones  Adsciti ;  these  two  stirpes  being  further  divided  into  numerous 
genera ;  the  Adsciti  being  primarily  divided  into  two  groups  named 
Bracones  and  Bassi  (the  latter  name  being  very  inappropriate^  the 
genus  Bassus  belonging  not  to  this  group  but  to  the  genuine  Ichneu- 
mons, and  which  Stephens  accordingly  changed  to  Alysiidse).*  Fallen 
subsequently  (1823)  divided  the  family  into  two  groups,  corresponding 
with  the  Genuini  and  Adsciti  of  Gravenhorst  and  Esenbeck,  but  charac- 
terised, —  1.  '<  alis  area  specular!  instructis,"  and  2.  <<  alis  area  speculari 
destitutis."  Latreille,  in  his  later  works,  and  Stephens  (  Catal,)  formed 
the  Ichneumons  into  three  primary  divisions,  answering  to  the  Genuini, 

*  Ne€s  ab  Eseubeck,  in  his  Monographic  (1834),   retained  these  two  groups* 
t<nrming  them  Ichncumonides  Braconoidci,'and  Alysioidei. 
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Bracones,  and  Bassi  of  Gravenhorst  and  Esenbeck,  and  founded  prin* 
cipaliy  on  the  variations  in  the  number  of  joints  of  the  palpi,  a  character 
which  has  since  been  proved  to  be  of  too  slight  a  value  amongst 
the  Adsciti.  Mr.  Haliday,  in  his  systematic  distribution  of  the  Adsciti 
(JEntom*  Mag,  vol.  i.  p.  261.  1833.)^  divided  them  primarily  thus :  — 

*     Abdomen  sub  pectus  incunratile.  G.  Aphidius. 
**  Abdomen  baud  penitus  incunratile. 

!•  Areola  antica  disci  oontigua  oompleta.  G.  Sigalphus,  &c. 

2.  Areola  antica  disci  remota  vel  incom-  G.  Microgaster,  Bracon,  Alysia, 

pleta.  Agathis,  Leiopbron,  &c. 

Mr.  Stephens  (^IUu9tr.  Brit  Ent.  vol.  vii.  p.  117.  1835.),  retaining 
the  number  of  joints  in  the  maxOlary  palpi  as  the  leading  character, 
has  separated  the  Ichneumonidse  into  four  families :  1.  Ichneuraonidas, 
2.  Braconidse  (max.  palpi  5-jointed);  3.  Alysiidae  (m.p.  6-jointed);  and 
4.  Aphidlidae  (m.  p.  4- jointed).  Still  more  recently,  Mr.  Haliday  {ErU. 
Mag.  No.  23.  1838)  has  divided  them  into  five  families,  including, 
1.  EvaniidsB;  2.  Ichneumonidse ;  3.  Agriotypidse;  4.  BraconidaB;  and  5. 
Aphidiidae,  founded  upon  the  nature  of  the  connexion  between  the  2  and 
3  dorsal  segments  of  the  abdomen,  and  the  outer  discoidal  cell  of  the 
fore-wings.  On  reviewing  these  arrangements,  it  appears  to  me  that  it 
will  be  far  more  natural  to  retain  the  binary  division  of  Ichneumones 
genuini  and  adsciti ;  and  such  is  the  opinion  also  of  my  friend  M. 
Wesmael,  who  characterises  the  former  (Ichneumon ides)  by  having 
two  recurrent  nerves,  and  the  latter,  which  he  names  Braconides,  by 
having  only  one  recurrent  nerve. 

The  sub-family  Ichneumonides  comprises  the  largest  species  of  the 
family;  and  is  not  only  distinguished  by  having  two  recurrent  nerves, 
but  also  by  having  the  nerve  which  separates  the  first  cubital  or  sub- 
marginal  cell  from  the  external  discoidal  cell,  either  entirely  or  nearly 
obliterated,  whereby  these  two  cells  become  confluent.  No  genuine 
Ichneumon  with  perfect  wings  has  yet  been  described  in  which  this 
structure  does  not  exist.  Moreover,  the  second  cubital  or  sub-mar- 
ginal cell  (the  area  specularis  of  Fallen)  is  very  greatly  reduced  in 
size,  being  sometimes  petiolated,  but  oflen  entirely  obsolete.  It  is  in 
this  minute  area,  or  in  the  space  which  it  should  typically  occupy,  that 
the  second  recurrent  nerve  is  inserted :  M.  Wesmael  also  adds  the 
existence  of  an  articulation  between  the  second  and  third  dorsal  seg- 
ments of  the  abdomen. 

Amongst  the  Ichneumonides  may  be  noticed  the  genera  Pimpla,  in 
which  the  ovipositor  and  its  sheaths  are  oflen  greatly  elongated^  being 
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in  some  exodc  gpecies  three  or  four  inches  in  length ;  Ophion  Fah.y 
having  the  abdomen  greatly  compressed  and  sabre-shaped;  Euceros^ 
Grcm.  and  Joppa  Fabr,y  having  the  antennae  dilated  in  the  middle ; 
of  the  former  genus  males  only  have  been  observed ;  and  Hellwigia, 
(for  which  I  am  indebted  to  Dr.  F.  Klug)  having  the  antennse 
strongly  clavate  at  the  extremity  in  both  sexes.  The  interesting  genus 
Agriotjrpus  Walk,  {Jig*  75. 14.  A.  armatus  ^  ,  for  which  I  am  indebted 
to  F.  Walker,  Esq.)  is  remarkable  for  its  long  curved  petiole  to  the 
abdomen,  spotted  wings,  and  spined  scutellum ;  the  radial  cell  is  short, 
whence,  as  well  as  in  the  form  of  the  abdomen,  it  appeared  to  Latreille 
to  form  the  connecting  link  between  the  Ichneumonidae  and  Procto- 
trupidae.  Its  palpi  and  the  cubital  cell  of  the  fore-wings,  however, 
evidently  prove  its  affinity  with  the  true  IchneumonidaB ;  although  Mr. 
Haliday,  on  account  of  the  want  of  articulation  between  the  second 
and  third  dorsal  segments  of  the  abdomen,  has  formed  it  into  a  dis- 
tinct family:  but  this  latter  character  is  proved  by  such  genera 
as  Chelonus,  Sigalphus,  &c.,  to  be  but  of  secondary  importance 
amongst  the  Ichneumonids. 

The  sub-family  Braconides  (Ichneumonides  Adsciti  JBsenb.),  on  the 
other  hand,  is  characterised  by  having  only  one  recurrent  nerve,  which 
unites  with  the  nerve,  (almost  always  present)  extending  between 
the  first  cubital  and  extemo-discoidal  cells;  the  second  sub- marginal 
cell  being  often  as  large  as  the  preceding,  and  not  receiving  a  recur- 
rent nerve,  and  the  non-existence  of  articulation  between  the  second 
and  third  dorsal  segments  of  the  abdomen.  In  Agathis  and  some 
Microdi  and  Microctoni  the  nerve  between  the  first  cubital  and  ex- 
temo-discoidal cell  is  obliterated,  as  in  the  genuine  Ichneumons. 

M.  Wesmael  divides  the  Braconides  as  follows :  — 

A.     Emdodomtss.    Having  the  teeth  of  the  mandibles  directed  inwardly.     The 
mandibles  meeting  together  when  shut.     Divisible  into 

1.  Polymorphi,     Clypeus  entire,  abdomen  6-  to  7-jointed,  posterior  part  of  the 

vertex  convex,  second  submarginal  cell  (when  present)  large. 

2.  Cryptogastri.     Clypeus    entire,    posterior    part  of  vertex    convex,  abdomen 

donally  presenting  not  more  than  two  transverse  sections,  second  submar- 
ginal cell  (when  present)  large. 


•  From  the  similarity  of  this  name  to  Eucera,  another  Hymenopterous  genus, 
I  have  proposed  to  alter  it  to  Eumesius.  The  species  of  thb  genus  are  extremely 
rare,  and  I  am,  therefore,  happy  in  being  able  to  state  the  history  of  Mr.  Curtia's 
specimen  of  E.  crassicornis,  which  was  reared  by  the  late  Mr.  Blunt  from  Achatea 
piniperda,  as  that  gentleman  informed  me  some  time  before  his  decease. 
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S.  Areolarii,     Clypeus    entire,  vertex  more  or  less  emarginate  behind,  abdomeki 

6'  to  7-jointed,  second  submarginal  cell  (when  present)  very  small. 
4.    Cyclostomi,     Clypeus  deeply  notched,  leaving  a  circular  aperture  between  it 
and  the  jaws,  abdomen  generally  6-  to  7-jointed,  second  submarginal  cell 
(when  present)  large. 
B.     ExoDOMTKs.     Having  the  teeth  of  the  mandibles  directed  outwards,  the  man- 
dibles, when  closed,  not  touching  each  other. 

Mr.  Haliday,  who  has  been  so  kind  as  to  furnish  me  with  the  generic 
synopsis  of  the  Ichneumones  Adsciti,  added  as  a  distinct  sub-faraily 
the  Aphidii  and  allied  genera,  which  have  the  articulation  between 
the  second  and  third  abdominal  segments  flexible.  I,  however,  regard 
them  as  a  group  equivalent  with  Wesmael's  other  sections,  and  which 
it  might  perhaps  be  more  natural  to  arrange  either  before  or  afler  the 
Polymorphi,  with  which  they  are  united  by  Wesmael.  This  might  be 
done  by  inverting  the  arrangement  of  these  sections,  so  that  the  Aphidii, 
which  are  the  least  perfectly  organised  of  all  the  Ichneumonids, 
might  be  retained  at  the  end  of  the  family. 

"  The  habits  of  the  Ichn.  Adsciti  or  Braconides,"  as  well  observed  by 
Haliday  (JBni,  Mag,vo\,  i.  p. 4*82.)^  '*so  far  as  ascertained,  presenting  no 
broad  distinction  from  the  rest  of  the  family,"  I  have  thought  it  most 
advisable  to  treat  of  the  economy  of  the  entire  family  at  once,  without 
introducing  that  of  each  under  the  descriptions  of  the  two  sub-families 
which  would  have  required  much  repetition.  Many  of  the  genera 
exhibit  various  interesting  peculiarities  of  structure,  as,  for  instance,  the 
partial  or  complete  coalition  of  the  dorsal  segments  of  the  abdomen  in 
Chelonus(^.  75.  18.),  Sigalphus,  Rhitigaster,  &c.  (Jiff*  75.  17.);  the 
gaping  mandibles  of  Alysia  (^.  75.  16.) ;  the  rostrated  front  of 
Agathis  (^.  75.  16.) ;  the  anomalous  antennee  of  Streblocera  Westw. 
ififf'  75.  19.,  75.  20.  wing  of  ditto) ;  the  paucity  of  joints  of  the 
antennse  in  some  of  the  Aphidii  and  other  aberrant  genera ;  the  very 
elongated  ovipositor  and  variegated  wings  of  many  Bracones ;  and  the 
existence  of  a  stigma  on  the  front  margin  of  the  posterior  wings  of  the 
males  in  Heterospilus  and  Hecabolus. 


The  family  CHALCiDiDiE*  Westw*  (Cynipsera  Lair,  Genera^  Ptero- 
malini  Dalm,,  Diplolepariae  Spinola),  is  composed  of  a  very  great 

a 
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Swederus,  Betkrijning,  ^c,  in  Vetensk  Acad,  nya  Handl.  1785.  (Pteromalus.) 
Kirby  (n.  sp.  Eulophus),  in  Linn.  Trans,  vol.  14.  —  Ditto,  in  ditto,  vols.  iii.  iv.  v. 
(Various  species.) 


□umber  of  parasitic  species  distinguished  by  their  geaerally   very 
minute  size  {Jig.  11.  i.  Chalcis  nigrifex   Sulxer,  C.  sispes  Fab.  nee 

Boj/tr.  Obs.  Rir  uoVer,  qui  letnniTe  dam  llnUrieurdesPepuudeUPommc,  Bull. 
Soe.  Fhilonut.  I.  iiL 

J^'MJo,  m  Annd.  du  Miu.  d'HuL  Nat  torn.  iviL  1811.  (E«u  Nouv.  Cludfieatian 
des  Diplolepairei.) — Ditto,  in  Insects  LiguriiE.  —  IKttc,  in  Gu^rin,  Mag. 
Zod.  1837.  (Coniirii.) 

D^man,  Fonok  till  Uppstalling,  &c.  (CluaiT.  of  Pteronulini  of  Sveden,  in  Kongl. 
Vetensk.  Aad.  nys  Handling.  —  ISS0-lS32,*Dd  lepanle,  Stookholra,  ISSD. — 
Ditto,  in  ditto,  1815.  various  detached  Rpecies.  -~  Ditto,  in  Analects  Entomolo- 
gies. (Agaon.) 

Bohntann,  in  KoDgl.  Vet.  Acad.  Hondl.  1833.  1 835. 

BiH)tr  de  FoHtatlombe.  Monogr.  Cbalcid.  Gollo-ProvinciiE,  in  Ann.  des  Se.  Nat.  torn. 


Aoi  ah  Eitubeci,  Hymenopt.  Icbneum.  AiEniuni  Monogr. 

Walker.     Moru^raphia  Chalcidum,  in  the  Ent.   Mag.  vol. 

Annali  of  Nat,   Hist.    1838.    (Cirroapilus.) 


>,  Ml 


u.  1634. 

<  1.  —  Ditto,  in  tbc 

logr.   Cbalciditum, 


LjmgK  in  Kongl.  Vet  Acad.  Handl.  I BS3. 

Patatr,  in  Der  NatuHoncher,  pt  24.   (4  sp.  Chalciii) 

TiKBttU,  in  M£ni.  Sav.  Etrang.  i  I'Acod.  dei  Sciences,  t.  ii.  (Leucoipii.) 

Ehig,  in  Der  GcuUich.   Nalurf.  fr.  lu  Berim  Mag.  voL  ii.  (Leueospii.)  — Ditto, 

in   Ebrenberg    Symbola    Pbysicic,  Decsi   4.    1834.   (Lcucoipia,  Chalcis,  and 

Dirhinui). 
Stkrauk.      Entomol.  Beitrage,  in  Curios.  Natur.    Berlin,    1780.     (I«uoospis  and 

CsllimDme. ) 
Graeatioril,    in    Beitrage    lur     Entomol.    SchJea.     1839.    (Cyuips    Pienea,   and 

Blaitopbogo.) 
Tmrinntiu,   SuT  I'lnaectequi  habiteles  Figues,  in  Linmeo,  torn.  iii.  1838. 
IFaheotdon  (he  Chalcididr  in  Ztwl.  Jouni.  t  iv.  18SB.  No.  13.  ~  Ditlo,in  Cu6rin, 

Mag.  Zool.  Ins.  pi.  4.  (G,  Ceiocephalo. ) —  Ditto,  on  Leueospii  in  Entomol. 

Mag.  No.  7.  1334. —  Ditto,  in  Pbii.Mflg.  August  1833,  June  1633,  Not.  1833. 

June  IS3T.  —  Ditto,  in  Mag.  Nat.  Hist  March  1833.  Sept  1833,  Noi.  1833, 

March  1635,  Maj  1637,  July  1838. —  Ditto,  in    Proceed.   Zool.    Soc.    Apiil 

1S3S.  — Ditto,  May  1835.  — Ditto,  in  Entomol.  Msg.  July  1837.  —  Ditloi 
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Linn,,  C.  pctiolatus  Curt.),  brilliant  metallic  or  variegated  colours, 
elbowed  antenns,  short  palpi,  nearly  veinless  wings,  and  naked  pupsB* 
The  head  is  transverse ;  the  face  large,  and  oflen  longitudinally 
notched  for  the  reception  of  the  basal  joint  of  the  antennae  ;  the  eyes 
lateral,  and  in  a  few  species  of  a  very  large  size  (Macroglenes  inserens 
(^.  77.  2 — 7.  under  side  of  the  head,  and  details  of  Leucospis  gigas)  : 
the  antennas  are  short,  oflen  thickened  towards  the  tips,  and  com- 
posed o£  a  small  number  of  joints,  varying  from  six  to  thirteen ;  the 
basal  joint  is  long  and  erect,  the  antennae  being  elbowed  and  deflexed 
at  its  extremity ;  the  three  terminal  joints  in  both  sexes  are  oflen 
compactly  soldered  together :  these  organs  oflen  vary  very  consider- 
ably in  the  sexes  (^ff.  77-  8.  ant.  of  Cheiropachus  ? ,  77.  9.  antenna 
of  Trichogramma  evanescens,  Westw.).  The  labrum  is  minute  (^^. 
77-  3.),  and  oflen  concealed ;  the  mandibles  are  broad,  horny,  and  ge- 
nerally terminated  by  several  teeth  (^ff.  77.  4.) ;  the  maxillae  are 
elongated  with  a  large  suboval  membranous  terminal  lobe  (^.  77. 5. 
and  77.  lo.)  ;  the  maxillary  palpi  are  very  short,  and  more  or  less  fili- 
form, never  composed  of  more  than  4  joints,  of  which  the  basal  joint 
is  oflen  very  minute,  and  the  terminal  joint  the  longest,  thickest,  and 
clothed  with  longer  rigid  setae.  The  mentum  is  long  and  narrow,  the 
labium  terminated  by  a  large  rounded  membranous  lobe,  and  the 
labial  palpi  short,  and  2-  or  3-jointed  (Jiff.  77. 6.  labium  of  Leucospis, 
77. 10.  maxillae  and  labium  of  Pachylarthrus  S  ).  The  Thorax  forms  an 
oval  or  elongate-oval  mass ;  the  collar  is  generally  distinct,  and  either 
triangular  or  transverse-quadrate ;  the  mesothoracic  scutum  is  large, 
oflen  with  a  distinct  oblique  impression  on  each  side  separating  the 
parapsides  *;  the  mesothoracic  scutellum  is  generally  very  large  and 
rounded,  the  metathoracic  praescutum  and  scutellum  being  also  distinct 
(yZ^.  77.  17.  thorax  of  Cleonymus  depressus  above).  The  anterior 
wings  are  almost  veinless,  although  in  certain  positions  the  situation 


in  Griff.  An.  Kingd.   Ins.  pi.  77.  —  Ditto,  in  Royle*s  Himalayft.  (Dirhinus 

n.  8p.) 
HiJidayf  in  Entomological  Magazine,  vol.  L 
Bouchi,    Naturgesch.  der  Insecten. 
Chrittiut,  Fabricitu,  CurtU,  Panzer,  Zetterstedt  (Ins.  Lapp.),  Say  (Journ.  Boston  N. 

H.  Soc.  vol.  L),  Ferty. 


•  Mr.  MacLeay  alludes  to  this  peculiarity  in  Chalcis,  and  considers  that  the 
scutum  of  the  roesothoraz  is  thus  proved  to  be  typically  composed  of  three  pieces 
when  at  its  maximum  of  development.  (Zod.  Journ,  No.  18.  p.  158.  n.) 
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of  the  obsolete  veins  is  indicated  by  lines  indistinctly  marked ;  ordi- 
narily a  strong  subcostal  vein  running  parallel  with  the  anterior  margin 
extends  about  half  the  length  of  the  wing,  where  it  unites  with  the 
costa,  along  which  it  is  continued  for  a  short  distance,  and  then  sends 
forth  a  short  vein,  generally  thickened  at  the  tip,  and  which  descends 
into  the  disc  of  the  wing  in  an  oblique  direction.  In  some  species 
this  descending  vein  is  very  short  and  thidc,  as  in  Magastigmus; 
in  others  it  is  emitted  dose  to  the  union  of  the  subcostal  vein 
with  the  costa;  and  in  the  Aphelini,  ^c,  it  is  wanting.  Hie 
lower  wings  have  only  a  short  subcostal  vein.  The  abdomen  is 
of  varied  shape  both  in  the  different  species  and  in  the  sexes  of  the 
same  species :  it  is  ordinarily  7-jointed  iil  the  males,  and  6-jointed  in 
the  females,  the  basal  joints  being  the  largest,  sonaetimes  attached 
by  means  of  along  narrow  peduncle  (as  in^.  ??•  l.);  whilst  in  other 
species  it  appears  quite  sessile,  although  in  reality  connected  with  the 
thorax  by  a  very  idiort  narrowed  portion  of  its  base.  The  ovipositor 
is  generally  concealed,  and  not  longer  than  the  abdomen.  In  others 
(especially  in  Callimome,  &c.)  it  is  very  long  and  exserted.  It  is 
straight,  and  originates  at  a  considerable  distance  from  the  apex  of 
the  abdomen  on  the  under  side  (^fig*  77.  i&.  abdomen  of  Eulophus 
Nemati  $  ) ;  its  composition  is  precisely  similar  to  that  of  the  Ich- 
neumonidae,  consisting  of  two  lateral  valves  (Jig.  77. 15.  hy  and  6  6 
being  the  articulated  extremity,  which  in  CalUmorae  $  ifig*  77*  20.) 
is  greatly  elongated,  forming  the  sheathes  of  the  ovipositor),  inclosing 
a  nearly  cylindrical  borer,  channelled  on  the  under  side  (^fig*  77. 16.  c), 
and  furnished  with  two  delicate  spicuke  (Jig.  77. 16.  cc).  Fig.  77. 14. 
represents  the  extremity  of  the  abdomen  of  Cheiropachus  quadrum 
Wetlw.  $ .  The  fore-legs  are  generally  simple,  but  the  posterior 
pair  are  sometimes  varied  in  their  form  ;  in  many  they  are  also  simple ; 
but  in  others  (Chalcis,  &c.  Jig.  77.  i.)  the  femora  are  incrassated, 
and  toothed  beneath,  and  the  tibiae  have  a  corresponding  curve.  In 
some  genera  (Eupelmus,  Encyrtus,  &c.)  the  intermediate  legs  are 
singularly  formed,  the  tibiae  being  thickened  and  furnished  with  a  broad 
and  long  spur  internally  serrated,  the  tarsi  being  broad  (^fig^  77.  13. 
Ectroma  fT.),  the  mesostemum  being  also  considerably  developed. 
The  tarsi  are  5-jointed  (^Jig,  77.  ii.  fore-leg  of  Cheiropachus  quad- 
rum  %  ),  except  in  Eulophus  and  the  allied  genera,  in  which  ,they 
have  only  4  joints  (fig,  77.  13.  fore  tarsus  of  Eulophus  Nemati  W^.), 
and  arc  terminated  by  a  large  pulvillus.     The  incrassation  of  the  hind 
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legs  does  not  (as  in  the  Halticae>  &c.)  indicate  saltatorial  powers; 
Chalets,  &c,f  not  being  able  to  leap,  whilst  many  of  the  small  species 
with  simple  legs  leap  well ;  but  it  is  amongst  those  which  have  the 
large  intermediate  tibial  spur  that  we  meet  with  these  powers  best  de- 
veloped, the  Encyrti,  &c.,  being  able  to  leap  to  an  extraordinary  dis- 
tance. 

The  sexes  of  many  of  these  insects  are  distinguished  by  various 
singular  modifications  of  structure,  independent  of  the  more  slender 
form  of  the  body,  and  of  the  antennae  of  the  males  :  thus  in  the  males 
of  many  Eurytomae,  &c.,  the  joints  of  the  antennae  are  nodose,  and 
furnished  above  with  .long  hairs :  the  females  of  Cratomus  have  the 
heads  of  a  very  large  size,  being  much  broader  than  the  thorax  ;  Chei- 
ropachus  Westw.  has  the  posterior  femora  of  the  males,  and  the  an- 
terior of  the  females  (^^.  77.  ii.)  thickened ;  Cerocephala  Wesho. 
has  the  head  of  the  male  curiously  tricomuted.  In  Mesopolobus 
Westw.  the  maxillary  palpi  of  the  males  are  furcate,  the  third  joint 
being  externally  prolonged  ;  and  the  middle  tibiae  have  a  small  trian- 
gular lobe  on  the  outside  ;  in  Platymesopus  Westw.  the  middle  tibiae 
of  the  males  are  dilated.  The  males  of  many  Eulophi  and  other  genera 
have  beautifully  branched  antennae.  In  Dicladocerus  Westw.  (Fron- 
tispiece, vol.  i.  ^ff.  4.)  and  Eulophus  dicladus  (Say,  Joum.  Boston  N. 
H.  Soe.  vol.  vi.  p.  273.)  the  antennae  of  the  males  are  2-branched;  in 
Eulophus  they  are  3-branched  ;  in  Tetracnemus  Westw.  they  are 
4-branched ;  in  Pentacladia  Westw.  they  are  5 -branched ;  in  Chirocerus 
they  are  7-branched ;  and  in  some  male  Thoracainthae,  9-branched. 
The  maxillary  palpi  of  the  males  of  Pachylarthrus  Westw.  are  ter- 
minated by  a  very  large  globular  joint  {fig.  77.  lo.) ;  and  the  Rev.  A. 
Matthews  has  recently  discovered  several  curious  species  in  which 
both  the  maxillary  and  labial  palpi  are  thus  constructed.  Some  of  the 
species  of  the  Pteromalides  and  Encyrtides  are  apterous,  which  is 
also  the  case  with  the  females  of  my  genus  Theocolax.  A  curious 
peculiarity  exists  in  one  at  least  of  these  apterous  species,  which  has 
been  noticed  by  no  previous  author,  and  of  which  I  am  not  aware  of 
any  analogous  case  in  the  order,  namely,  Choreius  ineptus  Westw.  (En- 
cyrtus  i.  Dalm.),  which,  although  ordinarily  found  in  an  apterous  state, 
was  discovered  by  me  in  considerable  numbers,  in  the  hot  autumn  of 
1855,  with  wings. 

These  insects,  which  are  generally  of  the  most  splendid  metallic 
colours,  and  of  which  the  majority  do  not  exceed  a  line  or  two  in 
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length,  are  parasitic  upon  other  insects  in  their  early  states*  :  some, 
from  their  minute  size,  are  reared  within  the  eggsf  of  other  insects 
(ex.  gr.  Pteromalus  ovulorum,  and  bifasciatus,  Chrysolampus  tristis, 
Cynips  Bombycum  Fon»coL^  &c.) ;  but  the  majority  infest  other  larvae 
or  pupae.  They  are  especially  destructive  to  Lepidoptera ;  but  they 
equally  attack  the  species  of  some  of  the  other  orders  —  Coleoptera, 
Hemiptera,  Orthoptera,  Hymenoptera,  and  Diptera.  Perilampus 
micans  was  always  observed  upon  posts  perforated  by  Lyctus  canali- 
culatus  and  Hister  picipes  by  Dalman ;  and  I  have  observed  Peri- 
lampus angustus  on  palings  perforated  by  Anobia.  Cheiropachus 
quadrum  feeds  upon  the  larva  of  Hylesinus  oleiperda  according  to 
Fonscolombe,  and  upon  Hylurgus ;  and  C.  pulchellus  upon  Hylurgus 
piniperda.  (Cooper,  in  Ent.  Mag.  vol.  ii.  p.  116.)  Eulophus  chry- 
somelae  jE^.  (Pterom.  gallarum  Fonscoloinbe)  was  reared  from  the  pupa 
of  a  Chrysomela  by  the  latter,  and  *Pteromalus  galerucae  from  the 
eggs  of  Galeruca  calmariensis.  Mr.  Curtis  has  reared  a  species  from 
Endomychus  coccineus  ;  and  M.  V.  Audouin  has  obtained  Encyrtus 
flaminius  Ihlnu  from  Coccinella  7-punctata.  Esenbeck  also  reared 
two  individuals  of  Eupelmus  annulatua  from  the  pupa  of  Cryptocepha- 
lus  12-punctatus.  {Hym.  Mon.  vol.  ii.  p.  76.)  Pteromalus  curculio- 
noides  BoucJU  feeds  upon  the  larva  of  Gymnaetron  villosulus. 

Many  species  of  Encyrtus,  and  those  of  my  genus  Coccophagus, 
infest  the  species  of  Coccus.  Pteromalus  aphidis  Bouchi  attacks 
Aphis  graminis ;  M.  'Audouin  has  reared  Mesosela  elongata  WUt, 
from  Aphides  of  the  sweet  pea ;  and  I  have  reared  Agonioneurus 
subflavescens  Wettw.  from  those  of  the  lime.  Pteromalus  apum  is 
parasitic  gregariously  in  the  nest  of  the  mason  bee.  {De  Geevy  t.  ii. 
tab.  30.  f.  29.  31.)  A  brood  of  Encyrtus  varicornis  was  obtained  by 
Esenbeck  from  a  cell  of  Eumenes  coarctata.  (JSym.  Mon.  vol.  ii. 
p.  219.)  Reaumur  has  described  and  figured  (Miin.  torn.  vi.  pi.  20. 
fig.  2.,  and  pi.  21.  ^g.  3.)  a  species  of  Chalcis,  which  is  parasitic  in 
the  nests  of  the  American  wasp  (Epipone  nidulans),  and  which  he 
regarded  as  the  female  of  the  wasp.  Latreille  incorrectly  gives  it  as 
C.  annulata,  which  is  parasitic  upon  the  pupae  of  American  Phalaenae. 
It  is  the  C.  pyramidea  Fab, ;  and  some  specimens  discovered  by  Mr. 
Sells  have  enabled  me  to  communicate  a  figure  and  description  of  the 

*  Esenbeck  says  of  Pteromalus  salicis,  that  it  not  only  inhabits  the  galls  of  Salix 
aurita,  but  <<quod  sane  miraudum,  etiam  gignere  partu  suo  videtur.** 

f  Fonscolombe  obtained  five  or  six  specimens  of  his  Pteromalus  ?  atomos  from 
a  single  egg  of  a  Lepidopterous  insect :  and  see  Bonnet,  M^moiret,  Observ.  36, 
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species  to  the  Entomological  Society.  I  have  repeatedly  captured 
MonodoDt(Hnerus  obsoletus  flying  about  and  entermg  the  holes  in 
walls  made  by  Osmise  for  their  nests,  in  which  they  were  evidently 
about  to  deposit  their  eggs ;  and  such  is  the  account  of  their  habits 
given  by  Fonscokunbe.  (C.€Bnea,)  An  exceedingly  interesting  species 
has  been  communicated  to  me  by  M.  Audouin,  which  he  discovered 
to  be  parasitic  in  the  provisioned  nests  of  Odjmerus,  Anthophora, 
and  Osmia.  The  male  has  most  singular  antennae,  and  minute  nidi* 
ments  of  wings,  so  that  it  does  not  quit  the  cell ;  but  the  female, 
having  been  there  impregnated,  is  enabled,  by  means  of  her  full-sized 
wings,  to  seek  other  cells  for  her  progeny.  The  species  has  not  yet 
been  described.  Eurytoma  plumata  IlL  is  parasitic  upon  the  parasitic 
larva  of  Microgaster  liparidis  Bou/M  (^NaJturg,  I'M*  vol.  i.  p.  166.) ; 
and  Pteromalus  Braconidis  Bouchi  infests  the  parasitic  larvae  of  Rogas 
linearis. 

Eupelmus  Syrphi  Boucki  (Ceraphron  S,)  infests  the  larvae  of 
Syrphus  Ribesii  and  balteatus.  {Nuturg,  Ins,  p.  175.)  Pteromalus 
micans  Oliv,  is  parasitic  upon  Dipterous  insects  which  attack  the 
wheat.  (Olivier,  Premiere  Mem.  swr  quelgues  Insectes  qui  aUaq.  les 
CirialeSy  181 S.)  Many  species  infest  the  larvae  of  gall-fuming 
Cecidomyiae,  as  the  Eulophus  cecidomyianus  BouchS,  and  Eulophus 
ericee  L.  Dttfour,  (Ann.  Soc.  Ent.  de  France^  1837,  p.  91.)  Tlie 
larva  of  Spalangia  nigra  is  parasitic  upon  the  pupae  of  Musca  domes- 
tica,  devouring  the  intestines.  The  Ceraphron  destructor  of  Say, 
which  is'  parasitic  upon  the  Hessian  fly  in  America,  is  evidently  one 
of  the  Eulophides,  from  the  structure  of  the  antennae  and  wings,  as 
represented  in  his  figures.  {Joum.  Acad.  N,  H.  Soc.  PkUadelphiOy 
181 7>)  M.  Audouin  has  communicated  to  me  specimens  of  a  curious 
genus,  allied  to  Palmon,  which  he  extracted  from  the  egg-case  of  a 
species  of  Mantis,  sent  from  the  Isle  of  France  by  M.  Julien  Des- 
jardins.  I  have  also  received  from  Dr.  King  another  allied  species, 
obtained  from  the  egg-case  of  a  Brazilian  Mantis. 

The  attacks  of  species  of  these  insects  upon  the  egg-case  of  Blatta 
have  been  alluded  to  in  vol.  i.  p.  4>23. 

The  species  of  the  genus  Chalcis  vary  very  materially  in  the  nature  of 
the  insects  which  they  attack :  thus^  whilst  C.  xanthostigma  Bairn,  was 
reared  from  the  pupa  of  species  of  Hylotoma,  C.  flavipes  was  obtained 
from  the  pupae  of  Lepidoptera  by  Fonscolombe,  and  C.  annulata  from 
the  pupae  of  American  Phalaenae  by  Dr.  Pflug.    Dr.  Klug  describes  a 


HYMBNOPTERA.  —  CHALCIDIDiB.  161 

species,  C.  albicrus,  from  the  pupa  of  Euploea  Chrysippus  (^Symb. 
Phys,  Ins,  pL  37.  f*  9.) ;  and  I  have  described  another  species,  of 
which  twenty-one  specimens  were  obtained  from  a  pupa  of  an  East 
Indian  Euplcea.  {Ent,  Trans,  vol.  ii.  p.  5.)  Say  obtained  Chalcis 
amoena  from  Uie  pupa  of  a  Theda  (Joum,  Boston  NaJU  Hist.  Soc, 
▼ol.  i«  p.  271.)*  <ui<l  Giorna,  C.  minuta,  from  Zygssna  filipendulse; 
whilst  C.  pyramided  infests  the  nests  of  Epipone  nidulans. 

Some  species,  especially  those  having  the  ovipositor  long  and  ex- 
serted  (G.  Callimorae),  deposit  their  eggs  in  various  kinds  of  galls*, 
formed  by  Cynipidse,  Cecidomyia,  &c. ;  their  progeny  attacking  and 
subsisting  upon  the  larvae  inclosed  within.  Thus,  a  beautiful  species 
of  Eulophus  (E.  Nemati  Wesiw.),  although  having  a  concealed  ovipo- 
sitor, deposits  its  eggs  in  the  galls  of  Nematus  gallicola ;  the  parasitic 
larvs  attaching  themselves  to  the  outer  •surface  of  the  body  of  their 
victims.  It  is  generally,  however,  wUhin  its  body  that  they  take  up 
their  abode :  thus,  Pteromalus  puparum  undergoes  all  its  transform- 
ations within  the  bodies  of  the  caterpillars  and  chrysalides  of  some 
species  of  butterflies,  bursting  forth  out  of  the  body  of  the  latter  f 
in  vast  numbers  in  the  winged  state.  De  Geer  records  the  curious 
circumstance,  that  male  parasites  alone  were  produced,  in  consider- 
able  numbers,  from  one  leaf-rolling*  caterpillar,  and  only  females 
from  another  (M4m.  L  583.) ;  and  Kirby  and  Spence  (who  errone- 
ously regard  this  species  as  identical  with  Pteromalus  puparum,  in 
which  they  have  been  followed  by  Mr.  Walker,  Ent.  Mag,  iii.  204>.) 
hence  conjecture,  that»  as  in  the  Queen  Bee,  the  eggs  producing  the 
two  sexes  were  arranged  separately  in  the  ovaries.  De  Geer,  how- 
ever, regarded  it  as' accidental ;  and  such  must  evidently  have  been 
the  case;  for  out  of  one  chrysalis  of  Vanessa  urticsB  I  have  obtained 
at  least  20  males  and  36  females  of  Pteromalus  puparum ;  and  Mr. 

*  Sevenil  species  of  Eurytomfr  having  been  observed  to  be  attached  to  different 
kinds  of  galb  (but  evidently  for  the  purpose  of  feeding  upon  the  real  inhabitant 
tbereoQ,  Esenbeck  considered  that  genus  as  more  properly  belonging  to  the  fiunily 
Cynipidte  (^Hym,  Monogr,  vol.  ii.  p.  39.). 

t  Kirby  and  Spence  ( /ntrodl  vol.  iv.  p.  223.)  state,  that  Callimome  Puparum  com- 
mits its  eggs  to  the  chrysalis  of  the  butterfly  (Vanessa  urtica:);  the  moment  this 
caterpillar  quits  its  skin  to  assume  that  state,  while  it  is  yet  soft,  they  pierce  it,  and 
confide  to  it  their  eggs.  Referring  to  Be  Geer,  «  vide  supra  **  [or  vol.  i.  p.  583.] ; 
adding,  *'  De  Geer  and  others  have  supposed  that  this  same  species  attacks  the 
Cocci  and  Coecinellse  (  Und,  p.  883. )  ;  but  this  probably  is  an  erroneous  supposition." 
There  is  apparently  some  error  in  these  references,  as  I  can  find  no  such  passages  in 
De  Geer. 
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Walker  obtained  82  males  and  26  females  from  one  chrysalis.  I  have 
also  reared  both  sexes  of  Eulophus  Nemati  from  larvae  infesting  the 
same  individual ;  and  Dalman  mentions  an  instance  in  which  more 
than  a  hundred  individuals  were  produced  from  a  single  Lepidopto- 
rous  larva,  of  moderate  size.  These  parasitic  larvae  have,  of  course, 
the  same  instinct  as  those  of  the  Ichneumouidse,  not  to  touch  the  vital 
parts  of  their  victim  until  the  last. 

Other  species,  whilst  still  larvae,  burst  out  of  the  body  of  the  cater- 
pillar before  it  has  assumed  the  pupa  state,  and  attach  themselves 
either  to  the  exuviae  of  their  victim,  or  to,  the  adjacent  foliage,  by 
means  of  a  glutinous  secretion,  as  in  the  species  of  Eulophus  ob- 
served by  Geoffrey  (Hist,  Ins,  vol.  ii. ;  R6ailmur,  Mim,  tom.  ii.  pi.  36. 
f.  9, 10. ;  De  Geer,  Mem.  tom.  ii.  tab.  31. ;  Kirby,  in  Trans,  Lin,  Soc, 
vol.  xiv.  Euloph.  damicornis-;  Say,  Joum,  Boston  N.  H,  Soc,  vol.  i. 
Eul.  basalis ;  Vallot,  in  Ann.  Soc.  Ent,  de  France^  1834>,  p.  64*.  Append. 
Eulophus). 

Some  species  arc  recorded  to  be  parasitic  upon  other  parasitic 
insects :  thus,  Chrysolampus  suspensus  Es.  perforates,  first,  the  body 
of  Aphis  rosarum,  and  secondly,  the  body  of  the  enclosed  parasite, 
Aphidius  varius,  destroying  the  latter ;  and  Mr.  Newman  has  de- 
scribed the  economy  of  a  species  of  Pteromalus  (P.  omnivorus  Wlk,), 
which,  in  like  manner,  attacks  the  internal  parasitic  larva  of  Exorista 
larvarum.    (Mag,  Nat,  Hist,  No.  25.  vol.  v.  p.  252.) 

The  larvae  are  minute  apodal  grubs,  generally  of  a  whitish  colour, 
and  fleshy  consistence ;  of  an  elongate-oval  form,  attenuated  at  the 
posterior  extremity,  and  with  slight  indications  of  articulation.  Fig, 
77.  18.  represents  the  larva  of  a  Callimome,  afler  Rosel,  and^^.  77«  21. 
that  of  Eulophus  Nemati  Westw, 

The  larva  of  Spalangia  nigra  is  described  by  Bouch^  as  being  of  an 
ovate  form,  but  fusiform  when  extended;  white,  sofl,  with  a  very 
transparent  skin,  showing  the  intestines.  The  head  is  small,  rather 
rounded,  situated  at  the  obtuse  end  of  the  body,  and  retractile  within 
the  thoracic  segment^  which  is  very  irregular  and  variable  in  its  form. 
On  the  under  side  of  the  body  each  segment  has  two  pellucid 
tubercles,  forming  the  substitutes  of  a  double  row  of  legs.  (Naturg, 
Ins.  p.  173.) 

The  pupae  of  this  family  are  especially  interesting,  from  exhibiting  a 
much  nearer  approach  to  the  obtected  pupae  of  the  Lepidoptera  than 
is  made  by  any  other  Hymenoptera.     The  general  form  of  the  body 
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is  that  of  the  imago ;  but  the  limbs  are  closely  laid  upon  the  sides  and 
breasty  to  which  they  appear  to  be  firmly  soldered  (j^.  ??•  32.  pupa 
of  Eulophus  Nemati,  fig.  ??•  23.).  The  pupae  of  those  species  which 
have  the  ovipositor  long  and  exserted,  have  this  instrument  bent  over 
the  back  (^fig*  77.  19.  pupa  of  Callimome,  fi>g»  77.  ac).  The  pupa  is 
ordinarily  black  or  brown,  although  at  first  of  a  pale  fleshy  white. 
Mr.  Haliday  {Ent*  Mag.  No.  8.  p.  225.)  states  that  some  of  the  petio- 
lated  Pteromali  (Microgasteridae  WJk.)  have  the  pupa  bent  double; 
but  these  do  not  inflect  the  abdomen  in  oviposit  ion. 

The  majority  of  these  insects  pass  the  inactive  period  of  their  ex- 
istence naked,  and  not  enclosed  in  a  cocoon.  Esenbeck,  however, 
states,  in  the  general  characters  of  the  family,  <<  Pupa  vel  nuda,  vel 
tela  laxiori  involuta,  chartacea"  (JSymen.  Ichn.  Aff,  Monogr.  vol.  ii. 
p.  6.) ;  and  in  a  subsequent  page  he  describes  the  proceedings  of 
Euplectrus  albiventris  W.  (Microterus  albiventris  Spin, ;  Elachertus 
a.  Esenb. ;  Euplectrus  maculiventris  Westw.  olim ;  Spalangia  flavipes 
FonscoL ;  Pteromalus  bicolor  Swed,  (?)  ;  Eulophus  b.  WaiUier)^  which 
species  infests  the  caterpillar  of  Noctua  trapezina,  out  of  which  the 
larvae  burst  forth  and  spun  a  white  thread,  in  which  they  inclosed  the 
exuviae  of  their  victims,  and  beneath  which  they  then  underwent  their 
own  transformations.     (Hym,  Mon.  vol.  ii.  p.  136.) 

M.  Boyer  de  Fonscolombe  (to  whom  I  am  indebted  for  specimens 
of  the  majority  of  the  species  described  by  him)  has  also  forwarded 
to  me  drawings  of  this  insect  (under  the  name  of  Spalangia  flavipes) 
in  the  larva  and  imago  state ;  the  former  being  represented  as  exter- 
nally feeding  upon  a  large  Lepidopterous  larva.  His  description  of 
this  larva  differs  somewhat,  in  regard  to  its  habits,  from  that  given  by 
Esenbeck.  It  is  as  follows  :  —  "  Larva  erucarum  corpori  externi 
firmiter  extrema  su&  parte  affixa,  apoda  (ut  mihi  visum)  ovato-sub- 
gibbosa,  transverse  plicata,  ore  non  distincto,  griseo-virescens,  sic  cum 
eruca  crescit,  eam  paulatim  consumens ;  ad  metamorphosin  fills  aliquot 
sericis  longiusculis  crispis  inordinatis  involvitur." 

Mr.  Haliday  also  describes  the  economy  of  Coruna  clavata,  which 
is  parasitic  upon  one  of  the  Aphidii,  which  is  parasitic  upon  an  Aphis. 
The  larvae  of  the  first-named  parasite,  not  content  with  the  covering 
which  protects  the  Aphidius  to  its  final  change  [namely,  the  dried 
exuviae  of  the  Aphis],  when  they  are  full  fed,  leave  the  cavity,  and 
spin  a  white  silken  web  between  the  belly  of  the  Aphis  and  the  leaf, 
and  in  this  they  undergo  their  transformation.  (Ejtt.Mag.voh  ii.  p.  99.) 
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In  the  perfect  state,  they  are  abundantly  met  with  amongst  the 
foliage  and  herbage  of  various  kinds.  They  are  easily  taken  with  a 
sweeping-net,  and  should  be  captured  in  quills  or  pill-boxes,  killed  in 
boiling  water,  and  arranged,  with  the  limbs  extended,  on  gummed 
card-paper. 

Amongst  the  exotic  species  are  especially  to  be  noticed  those 
composing  the  genus  Leucospis  Fab.y  which  are  the  giants  of  the 
family,  having  the  anterior  wings  longitudinally  folded  when  at  rest ; 
the  abdomen  of  the  females  {fig,  77.  7.)  compressed,  with  the  ovipo- 
sitor recurved  over  the  back  when  at  rest,  with  a  spiracle  at  each  side 
of  the  fiflh  joint ;  the  hind  femora  incrassated^  and  dentated  beneath. 
The  species,  of  which  several  arc  natives  of  Southern  Europe,  are 
varied  with  black  and  yellow,  somewhat  resembling  small  wasps :  the 
abdomen  of  the  males  is  3-jointed,  and  of  the  females  5-jointed. 

The  female  of  L.  dorsigera  Fab,  is  stated  by  Latreille  to  deposit  its 
eggs  in  the  nests  of  some  species  of  Mason  Bees ;  whilst  that  of  L. 
gigas  is  stated  to  oviposit  in  the  nests  of  Wasps :  but  the  curious  ob- 
servations stated  by  Latreille  (iV.  Diet  Hist  Nat.  xvii.  513.)  to  have 
been  made  upon  its  history  by  the  Comte  de  Saint  Fargeau  have  not 
yet  been  published.  This  gentleman  has,  however,  communicated  to 
me  an  account  of  the  mode  of  its  oviposition :  the  female  elevates 
itself  on  the  tips  of  its  tarsi  upon  walls  close  to  the  nests  of  the 
Mason  Bees;  and  by  degrees,  it  depresses  the  ovipositor,  and 
bends  it  forwards  beneath  the  body  and  between  the  legs,  protruding 
it  beyond  the  head,  and  inserting  it  into  the  nest.  This  account, 
therefore,  proves  the  incorrectness  of  the  suggestion  of  M.  Biguet, 
conveyed  in  a  letter  to  M.  Giorna  (Calendario  Entomohgico,  p.  118.), 
that,  from  the  dorsal  position  of  the  ovipositor,*  it  is  most  probably  in 
the  nests  of  the  common  Earth  Wasp  (the  cells  of  which  are  open  on  the 
under  side)  that  it  oviposits.  (For  descriptions  of  the  species  of  this 
genus,  consult  Klug's  Monogr,  above  referred  to ;  Walker,  in  JEnt* 
Mag,  vol.  ii.  p.  20. ;  Fonscolombe,  Spinola,  Fabricius,  Jurine ;  my 
Memoir  in  Ent,  Mag,  vol.  ii.  p.  213.,  and  a  monograph  forwarded  by 
me  to  Dr.  Klug  for  the  2d  part  of  his  Jahrbuoher^  containing  descrip- 
tions of  thirty-six  species ;  Ahren's  Fauna^  fasc.  2» ;  and  Say,  in 
EosUm  Jottrn,  of  Nat  Hist,) 

The  genus  Thoracantha  Lair,  consists  of  various  exotic  species  hav- 
ing the  mesothoracic  scutellum  very  greatly  developed,  and  extended 
over  the  abdomen,  concealing  the  wings  when  at  rest,  as  in  the 
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Scutelleridse.  I  am  acquainted  with  upwards  of  twenty  species  of 
this  genus,  some  of  which  are  the  most  remarkable  insects  of  the 
order,  and  of  which  I  am  prepai*ing  a  monograph. 

The  genus  Agaon  Zktkn.  is  remarkable  for  the  large  size  of  the 
flattened  head^  and  the  triangularly  dilated  basal  joint  of  the  antennae, 
which  are  terminated  by  three  thickened  joints,  forming  an  elongated 
mass.  The  collar  is  greatly  elongated  and  depressed,  thus  nearly 
approaching  the  Coleoptera,  and  rendering  the  type  of  this  genus  (A. 
paradoxum  Dalm.)  one  of  the  most  singular  of  Hymenopterous 
insects.  (MacLeay,  in  ZooL  Jaum.  No.  18.  p.  166.)  It  inhabits 
Sierra  Leone ;  and  a  specimen  of  it  has  been  recently  presented  to 
the  British  Museum.  This  genus  is  closely  allied  to  some  singular 
insects  which  are  employed  in  the  Levant  in  the  process  of  caprifica- 
tion ;  the  insects  being  induced  to  deposit  their  eggs  in  the  seed* 
vessels  of  the  wild  figs,  which,  being  the  earliest,  are  subsequently 
plucked,  and  placed  in  the  neighbourhood  of  those  of  a  later  growth  » 
when  the  flies,  escaping  from  the  former,  immediately  introduce 
themselves,  covered  as  they  are  with  the  fecundating  powder,  into 
the  eyes  of  the  latter  ;  thus  impregnating  them,  and  causing  them  to 
come  to  perfection  earlier  than  they  otherwise  .would  do.  Such  is  the 
account  of  the  process  given  by  some  authors ;  but  Lindley  (Penny 
Cyclop,  vi.  273.),  Decandolle  (PhysioL  Viget  p.  580.),  Treviranus  (in 
LinmEOy  1828^  with  figure  of  the  insect),  and  other  vegetable  physio- 
logists,  attribute  the  earlier  ripening  of  the  otherwise  later  crop,  and 
the  opportunity  thus  afibrded  to  the  fig-growers  in  the  Levant  to 
obtain  a  double  crop  in  a  season,  to  the  well-known  fact,  that  fruit 
bitten  by  insects  ripens  sooner  than  others,  the  wound  (and  not  an  act 
of  impregnation)  appearing  to  act  as  a  stimulant  to  the  local  action  of 
the  parenchyma.  (See  also  Linn,  Amceru  Acad,y  and  Hasselquist, 
Iter  in  PcUestinam.)  The  species  of  insect  employed  for  this  purpose  is 
the  Cjmips  psenes  Linn.  (G.  Blastophaga  Gravenhorst)y  and  Sycomori. 
I  have  also  received  firom  Dr.  Klug  another  species  *^  ex  ficubus 
JEgyptiy*  which  I  have  described  in  a  memoir  upon  these  insects, 
under  the  name  of  Sycophaga  crassipes.  I  am  also  indebted  to  Dr. 
Klug  for  a  species  of  larger  size,  allied  to  Chalcis,  and  especially  to 
Palmon  Dalm,,  also  obtained  from  Eg3rptian  figs. 

In  the  works  of  Reaumur  (Mimoiresy  torn.  ii.  m^m.  11.,  and  torn.  iii. 
m^m.  12.),  De  Geer  (Mimoires,  tom.  i.  and  ii.),  Rosel  (AbhatidL  Ins, 
vol.  iL  tab.  S.,  and  vol.  iii.  tab.  53.  and  69.),  Frisch,  Godart,  Christius, 
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and  other  early  authors,  we  find  various  species  of  this  family  described, 
and  their  economy  detailed ;  but,  generally,  the  species  are  so  vaguely 
described,  that  it  is  impossible  to  determine  them  with  precision. 

Geoffrey  first  proposed  the  genus  Cynips  (distinguished  from  the 
Gall  Flies,  or  Diplolepis)  for  the  reception  of  the  smaller  species  with 
simple  legs ;  and  Swederus  subsequently,  in  the  Swedish  Transactions^ 
1784,  established  another  genus  under  the  name  of  Pteromalus. 

Latreille  and  Illiger  added  to  these  genera ;  but  it  is  to  Spinola  that 
we  are  indebted  for  the  first  attempts  at  a  more  perfect  arrangement. 
More  recently,  Dalman  and  Boheman  in  Sweden,  Fonscolombe  in 
France,  Nees  Von  Esenbeck  and  Bouch6  in  Germany,  and  Walker, 
Curtis,  Haliday,  and  myself  in  England,  have  devoted  much  attention 
to  these  minute  tribes ;  Mr.  Walker  having  described  nearly  1200 
British  species. 

Spinola  employed  as  his  chief  characters  for  the  distribution  of  this 
family  into  sections,  first,  the  number  of  joints  of  the  antennae,  and 
secondly,  the  form  and  mode  of  attachment  of  the  abdomen  ;  both  of 
which,  it  must  be  admitted,  are  characters  of  too  slight  value.  Dalman 
adopted  the  form  of  the  antenns,  legs,  and  veining  of  the  wings ; 
whilst  Latreille  emplo3Ked  those  of  the  form  of  the  hind  legs,  collar,  and 
mandibles.  Mr.  Walker,  on  the  other  hand,  by  attaching  too  great  im- 
portance to  the  form  of  the  stigma  and  its  branch,  and  the  form  of  the 
abdomen  and  its  attachment  to  the  thorax,  has  formed  a  number  of 
families,  such  as  the  Torymidae,  Miscogasteridse,  Ormoceridse,  Cleony- 
midse,  &c.,  which  I  have  not  thought  it  necessary  to  retain.  With 
the  exception  of  a  few  genera,  osculant  and  anomalous,  the  family, 
afler  the  removal  of  Scelio,  Teleas,  &c.,  which  evidently  belong  to  the 
Proctotrupidse,  is  naturally  divisible  in  the  following  manner:  — 

1 .  Collar  transverse  quadrate. 

A.  Hind  femora  incrassated.  (Subfam.  1.  Chalcides.) 

B.  Hind  femora  simple.  (2.  Eurytomides. ) 

2.  Collar  less  evident,  more  or  lees  narrowed  in  front. 

A.   Antennae  with  more  than  eight  joints, 
a.  Middle  legs  simple.  (3.  Pteromalides. ) 
6.   Middle  legs  strongly  spurred.  (4.  Encyrtides. ) 
<        B.   Antennffi  with  not  more  than  eight  joints ;  tarsi  with  less  than  five  joints. 
(5.  Eulophides.) 

These  subfamilies  are  connected  together  by  many  very  interesting 
links;  as,  for  instance,  Pleuropachus  costalis,  Tetracnemus  diversi- 
cornis,  and  several  other  genera  which  I  have  described,  form  various 
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points  of  connection  between  the  EncjrrtideE  and  Eulophides;  whilst 
Eupelmus  and  some  allied  genera,  io  like  manner,  connect  the  Ftero- 
malides  and  Encjrtides. 


The  liiroilyPROcTOTRUPiDf*  Slqihent^  (Codrini  Dolman;  Peilotes 

Fallen!  Oxyuri   Laireille)   cansists  of  an  extensive  assemblage  of 

minute  species,  scarcel}'  any  of  which  exceed  a  quarter  of  an  inch  in 

Fiff.  78. 


length  ;  having  the  fore-wings  either  entire);  destitute  of  (Jiff.  78.  10. 
fore-wing  of  Diapria),  or  with  but  very  few,  veins,  the  posterior  pair 
being  also  velnless.  The  body  is  generally  longer  and  more  slender 
than  in  the  Chalcididre  (Jiff.  78. 1 — 7.  Proctotrupes  brevipennis  Latr. 


'  BuLioan.  RiriR.  i 
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Skam,ia  Tnuu.  Uaa.  Sue.  toI.  it.  (Ichneumon  puDctum.  tfymar.) 

Kirbg.'m  Tnuu.  Linn.  8oe.  <d1.  i>.  (Ichneumon  Tipuls.  Flolfgaltr.) 

Kl<if,  in  Weber's  Beitrage  lUr  Nlturkunde,  toI.  ii.  1810.   (  PristocerB. ) 

Do6M«,inSweA  Trans.  1818,  and  in  Analecta  Entoraol.  (Drjinus.) 

LjtiKgh,  in  Weber'i   Beitrage  lur  Nalurtunde,  vol.  ii.  IBIO.  —  IMtto,  id  Swedish 

Trans,  1B39. 
Holiday,  in  Entomol.  Mag.  No.  4, 
B^nUn'.inEnt.  Mag.  No.  13.  (Platygaster.)— Ditto,  la  ditto,  No.  14,  (TeleB9,&c.) 

—  Ditto,  in  ditto.  No.  20.  (Gonalopittes.  Dryinus. ) 
B$t<ibeclt.      Hymenopt.  Ichn.  Affin.  Monogr.  lol.  ii.  1834. 
Sap,  in  Annab  L;ceutn  Nat.  Hist.  New  York,  voL  L  ~  Ditto,  in  Journal  of  Boston 

Not.  UiaL  Soc.  Tol.  i.  p.  3.  1S3G. 
WatuBod.  in  Taylor's   Phil.    Mag.  August  ISSS,  June   1833,  November  1833.  — 

Ditto,  in  Trans.   Entomol.    Soc  vol.  ii.  p.  56.    (Calyoza  and    CnloteUia).  — 

Ditto,  In  Mag.  Nst.  Hist.  Sept.  1833.  Nov.  1839.  —  Ditto,  in  Proceed.  Zool 

Soc  April  1835.  and  May  183S. 
LatrtiSt,  Curlit,  Jurint,  Pamer,  Fabrlciut,  Spinola. 

■  As  the  genus  Proctotrupes  was  proposed  In  the  Pr£cit  dii  Carml.  Gittir.  in 
1796,  it  murt  have  priority  orer  Jurino'a  name  Codnis. 
M    4 


168  MODERN  CLASSIFICATION   OF    INSECTS. 

S  and  details).  The  antennae  are  variable  in  length,  being  in  the  males 
of  some  species  nearly  as  long  as  the  body  (as  in^.  78. 16.  Mymar 
pulchellus  ^)i  they  consist  of  from  10  to  15  joints,  the  basd  joint 
being  the  longest,  and  not  carried  upwards ;  the  antennae,  although 
occasionally  elbowed  at  the  extremity  of  this  joint,  never  being  so 
much  geniculated  as  in  the  Chalcididse :  the  three  terminal  joints  are  not 
compactly  soldered  together,  and  the  front  of  the  head  is  not  impressed 
for  the  reception  of  the  basal  joint.  The  antennae  of  the  females  are 
ordinarily  shorter  than  those  of  the  males,  with  the  terminal  joints 
often  thickened  (Jig.  78.  ii.  antenna  ^ ,  ta.  ditto  ?  Platygaster). 
The  labrum  is  minute  (y?^.  78.  2.)  ;  the  mandibles  are  longer  than  in 
the  Chalcididse,  variable  in  form,  but  in  the  majority  they  are  some- 
what sickle-shaped,  and  notched  at  the  tip :  in  Proctotrupes  they  are 
entire  and  acute  {^ff*  78.  3.);  the  maxillae  are  terminated  by  a  large 
thin  membranous  lobe  (Jiff*  78.  4.) :  the  maxillary  palpi  are  variable 
in  the  number  of  their  joints  from  three  to  six  ;  they  are  often,  however, 
long  and  pendulous,  much  longer  than  the  labial  palpi,  and  filiform  or 
setaceous ;  the  mentum  is  horny  or  leathery,  and  compressed ;  the  la- 
bium is  entire,  and  often  retracted  within  the  channelled  inside  of  the 
mentum  in  dried  specimens ;  the  labial  palpi  are  short,  and  generally 
S-jointed,  the  terminal  joint  being  the  largest  (^.  78.  6.).  The  eyes 
are  entire,  the  ocelli  generally  3  in  number.  The  thorax  is  of  an  ob- 
long form,  with  the  divisions  ordinarily  well  defined,  the  tegulae'jn  some 
species  being  very  large  :  the  wings  are  ordinarily  ample  ;  but  in  some 
species  they  are  wanting,  or  only  rudimental  * ;  the  posterior  in  some 
species  are  furnished  at  the  base  with  a  small  lobe.  The  legs  are  long, 
the  femora  often  slightly  clavate,  the  anterior  tibiae  furnished  with  a 
terminal  curved  spur,  which  is  sometimes  bifid,  the  basal  joint  of  the 
anterior  tarsi  having  a  deep  incision  at  its  base  inside,  which  is  ser- 
rated (^ff.  78.  8.  from  Cinetus).  The  tarsi  are  5-jointed,  except  in  the 
genus  Iphitrachelus  HaLy  in  which  they  are  4rjointed.  The  abdomen 
is  generally  of  an  ovate-conic  form,  with  five,  six,  or  seven  distinct 
segments ;  this  part  of  the  body  is  terminated  in  some  species  by  a 
curved,  elongate,  conic,  and  acute  ovipositor  (as  m^,  78.  i.) ;  whilst 
in  others  the  ovipositor  is  retractile  within  the  extremity  of  the  abdo- 

^  Jurine  {Nouv.  MSth.  Cltu»,  HymenopL  p.  304. )  has  expressed  the  opinion  that 
these  individuals  had  pulled  off  their  wings  like  ants  after  the  period  of  swarming ; 
having  observed  some  specimens  which  had  only  *'  des  restes  de  ces  parties,*'  and  that 
the  entirely  wingless  ones  were  neuters ;  but  these  <*  restes  **  of  wings  never  exhibit 
any  signs  of  mutilations,  and  as  the  species  are  not  social,  they  cannot  be  neuters. 
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men,  and  formed,  according  to  LatreiHe,  of  two  valves  composing  a 
tube,  and  inclosing  the  true  needle-like  ovipositor :  in  the  former  the 
ovipositor  appears  at  first  sight  simple,  but  is  most  probably  formed  of 
two  valves  closely  united  together,  two  sutures  being  perceivable.  In 
the  Gonatopides,  Bethyllus,  &c,  the  ovipositor  is  affirmed  by  Esenbeck 
to  be  converted  into  a  true  sting.  My  figures  78.  6.  and  7.  represent 
the  composition  of  the  ovipositor  in  Proctotrupes  brevipennis.  In 
78. 6.  the  two  demi-sheaths  are  partially  extended,  showing  the  ovi- 
positor, which  is  defended  by  them  when  shut  together.  In  78.  7.  the 
various  parts  are  entirely  separated,  b  and  b  representing  the 
demi-sheaths,  c  the  ovipositor  itself  channelled  on  the  under  side,  and 
e  c  the  two  spiculae  playing  in  this  channel,  and  which  it  will  be  seen 
are  thus  the  representatives  of  the  parts  delineated  with  the  same 
letters  in  the  figures  illustrating  the  Uroceridse,  Cynipidae,  and  Ich- 
neumonidse. 

Many  of  these  insects  are  exceedingly  active,  running  and  flying 
with  great  agility  ;  but  few  are  capable  of  leaping.  They  are  of  very 
minute  size,  some  being  so  minute  as  to  be  visible  only  to  the  naked 
eye  when  creeping  up  the  glass  of  windows  opposed  to  the  light 
(Ichneumon  [My mar]  atomos  Linn,  ,*  Ichn.  punctum  Shaw,  Trans. 
Linn,  Soc,  vol.  iv.  pi.  18.  f.  1.  Mymar  Monas,  Termo,  &c.).  Their 
colours  are  ordinarily  black,  varied  with  pitchy  or  brown.  They  may 
be  taken  in  great  numbers  upon  grass  and  other  vegetables  in  the 
sweeping-net.  Some  frequent  hot  sandy  situations,  as  Gonatopus  *> 
Epjrris  f ,  &c.,  whilst  others  are  found  upon  aquatic  plants  (as  Thoron 
solidus  Es^  metallicus  HaL),  I  have  observed  that  some  species 
have  a  curious  habit  of  alternately  raising  and  depressing  the  abdomen 
when  standing  still  upon  hot  sand-banks.  They  are  parasites,  but 
the  transformations  of  very  few  species  have  been  observed.  La- 
treille,  indeed,  supposed  that,  as  many  of  them  are  found  on  the  ground 
and  upon  low  herbs,  their  larvee  reside  in  the  earth.  It  is,  however, 
more  probable  that  they  deposit  their  eggs  in  other  insects  residing  in 
such  situations. 

*  1  have  oocaaionally  taken  Gonatopus  in  damp  situations,  but  generally  in  exposed 
hot  sandy  localities.  Mr.  Haliday  generally  finds  it  on  the  sand  hills  of  the  coast, 
and  Mr.  Paget  in  similar  situations  near  Yarmouth.  (See  his  Nat.  Hut,  Farmouth, 
Appendix.) 

f  I  have  repeatedly  taken  Epyris  niger  flying  over  hot  sand-banks,  both  at 
Coombe  Wood  and  near  Bingen  on  the  Rhine,  just  in  the  same  manner  as  fossorial 
Hymenoptera. 
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In  a  few  instances  which  have  fallen  under  mj  observation^  the 
pupse  are  inclosed  in  a  cocoon.^ 

I  have  reared  one  of  the  small  species  of  Megaspilus  Westw.  (Ce- 
raphron  Carpenteri  Curt)  from  Aphides  from  the  bean.  And 
Bouch6  has  described  another  species  of  Ceraphron  (C.  Syrphii),  the 
larva  of  which  is  long  and  white,  with  the  parts  of  the  mouth  brown, 
and  which  infests  the  pupae  of  Sj^rphus  Ribesii  and  balteatus. 
(Nalurg.  d,  Ins.  p.  175.) 

The  species  of  Platygaster  are  serviceable  in  checking  the  over- 
production of  some  of  tlie  minute  Tipulideous  insects  which  infest  the 
cerealeous  plants,  such  as  Cecidomyia.  Mr.  Kirby  {Linn.  Trans. 
vol.  iv.  and  v.),  has  detailed  tlie  habits  of  two  species  of  this  genus, 
PI.  Tipulse,  which  is  found  on  the  glumes  of  the  wheat  in  July,  where 
it  deposits  its  eggs  in  the  larvae  of  the  Cecidomyia  Tritici ;  and  PI. 
inserens,  which  is  found  in  June  depositing  its  eggs  in  the  valvules  of 
the  corolla  of  the  wheat,  the  larvae,  when  hatched,  probably  attaching 
themselves  to  the  larvae  of  the  same  insect.  PI.  phragmitis  Sckrank 
inhabits  the  panicles  of  Arundo  phragmitis,  evidently  with  a  similar 
object.  I  have  reared  two  species  of  Platygaster,  which  are  parasitic 
upon  the  gall-making  Cecidomyise  of  willows,  and  observed  that  their 
cocoons^  which  are  very  thin  and  membranous,  are  attached  together 
in  a  mass,  and  covered  by  the  thin  skin  of  their  victim,  the  segments 
of  which  are  slightly  visible  across  the  surface  {Jig*  78.  14.) ;  and 
Bouch6  has  described  a  Diapria,  which  is  parasitic  on  the  larvae  of 
Cec.  Artemisiae  (D.  Cecidomyiarum). 

The  Canon  Schmidberger  has  published  a  very  detailed  account  of 
the  habits  of  Inostemma  Boscii,  under  the  name  of  Die  paradoxe 
Birn-Wespe,  in  Kollar's  work  upon  obnoxious  insects  (  Verhandl.  Land- 
wirthsch.-GeseUsch.  in  Wien,  vol.  v.  1837),  asserting  that  it  feeds  upon 
the  young  fruit  of  the  pear,  and  is  certainly  not  parasitical,  although 
he  had  observed  the  transformations  of  one  of  these  gall  midges  in 

*  De  Gcer  has  figured  a  minute  black  species  with  dirty  white  legs,  which  he 
reared  from  minute  cocoons  attached  together  side  by  side,  found  in  the  burrow  of  the 
larva  of  one  of  the  pear-leaf  miners.  The  figure  has  somewhat  the  air  of  an 
Encyrtus ;  but  the  pupa;  are  naked  in  that  genus.  Can  it  be  a  Platygaster  ?  or  is 
it  one  of  the  Eulophides,  as  the  antennae  seem  to  imply?  (Mem,  torn.  i.  pi.  30. 
fig.  14  — 17.)  He  has  also  figured  on  the  same  plate  another  minute  black  species 
with  a  large  black  stigma,  which  infests  the  larvae  of  rose»leaf  miners.  The  an- 
tennae are  described  as  very  long  and  multiarticulate,  which  would  prevent  this  from 
being  a  M egaspUus,  although  the  size  of  the  abdomen  is  too  large  for  a  Microgaster 
(pi.  30.  fig.  21.). 
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the  same  fruit.  I  am  enabled  to  give  the  systematic  name  of  this  curi- 
ous insect  described  bj  Schmidberger,  having  received  specimens  of 
both  sexes  from  him  through  Messrs.  Koliar  and  Loudon. 

The  species  of  Teleas  and  its  subgenera  are  parasitic  on  the  eggs 
of  other  insects,  especially  in  those  of  Lepidoptera.  Zinannius  also 
observed  one  of  the  species  depositing  its  eggs  in  the  eggs  of  one 
of  the  Cimicid»  (Schrofiky  No.  761.).  M.  V.  Audouin  has  also 
reared  several  minute  species  of  Teleas  from  the  eggs  of  Penta- 
toma  omatum,  as  well  as  from  the  eggs  of  Lepidopterous  insects. 
The  type  of  this  genus  is  the  Ichneumon  ovulorum  Linn.  (Teleas 
Linnsei  Esenb,)y  which  Linnaeus  and  De  Geer  obtained  from  the 
eggs  of  moths.  Another  species,  confounded  with  the  preceding  (T. 
ovulorum  Egenbeek)^  was  also  reared  by  Goetze  and  Esenbeck  from 
the  eggs  of  moths  (Gastropacha  castrensis).  Bouch6  observed  the 
female  deposit  an  egg  in  each  of  the  eggs  of  a  brood  of  Bombyx 
neustria.  He  describes  the  larva  as  elliptical,  white,  shining,  rugose, 
subincurved,  and  one-third  of  an  inch  long  (^Naturg.  Ins,  p.  177.). 

Mr.  Haliday,  regarding  the  Ichneumon  ovulorum  Linn,  as  a  My- 
mar,  observes  upon  that  group,  "  The  females  oviposit  in  the  eggs  of 
other  insects,  from  which  the  tiny  parasite  emerges  only  in  the  perfect 
state,  a  single  butterfly's  egg  of^en  nourishing  the  transformation  of 
many  individuals."  (JEnt.  Mag,  vol.  i.  p.  34*2.) 

A  species  of  the  same  genus  (Teleas  truncatus  Es,  ii.  288.)  was 
reared  by  Esenbeck  from  a  gall  of  Cynips  Querc(!ls  Gemma?.  The 
same  author  considers  that  the  Diaprise  are  parasitic  upon  the  larvse 
of  the  Tipulidse  terricolae,  whilst  those  of  Belyta,  Codrus,  Cinetus,  &c., 
which  are  often  found  in  fungi  in  the  autumn,  are  parasitic  upon  tlie 
larvse  of  the  Tipulidae  fungicolae  ;  indeed  he  reared  Proctotrupes  par- 
vulus  from  Boletus  circinans,  which  was  much  infested  by  the  larvae 
of  a  Mycetophila.    {Hym.  Mon,  vol.ii.  p.  316.  353.) 

Mr.  Haliday  has  given  a  very  interesting  account  of  the  habits  of 
the  genus  Bethylus,  which  buries  the  larvae  of  some  species  of  Tinea, 
which  feed  upon  the  low  tufts  of  Rosa  spinosissima,  dragging  them 
to  a  considerable  distance  with  great  labour  and  solicitude,  and  em- 
ploying, in  the  instance  recorded  by  Mr.  Haliday,  the  bore  of  a  reed 
stuck  in  the  ground  instead  of  an  artificial  funnel,  for  the  cells  which 
should  contain  the  progeny  of  the  Bethylus,  with  its  store  of  provision. 
(^Ent,  Mag,  No.  7.  p.  219.)  Fig,7S.  17.  B.  fuscicornis,  18.  mandible, 
19.  antenna  of  ditto. 
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This  family  exhibits  a  singular  diversity  of  structure  in  many  of 
the  species,  and  of  which  we  meet  with  nothing  analogous  througliout 
the  order.  Thus»  in  the  subfamily  Mymarides,  the  wings  are  oma* 
mented  with  very  long  marginal  bristles  ;  and  in  two  of  the  species 
(Mymar  pulchellus^^.  78. 16.,  and  a  species  discovered  by  the  Bev. 
A.  Matthews),  the  fore-wings  are  very  long,  consisting  only  of  a  long 
linear  branch,  dilated  and  spatulate  at  the  tip.  In  some  species  of  the 
Platygasterides,  Plat.  (Inostemma  ffcU,)  Boscii  Jurine^  &c.  (fiff» 
78. 13.),  the  basal  segment  of  the  abdomen  of  the  females  is  furnidbed 
with  a  thick  curved  horn,  which  extends  over  the  back  of  the  thorax 
and  head  (and  which  Le  Clerc  de  Laval  thought  was  the  sheath  of 
the  ovipositor,  but  evidently  incorrectly).  Some  of  tlie  species  have 
one  or  more  of  the  basal  joints  of  the  antennae  singularly  nodose  o^ 
dilated,  and  in  the  genus  Diapria  the  males  have  all  the  joints  nodose 
and  beautifully  verticillated  (^Jig.  78.  9.)«  In  the  genus  Galesus  Curtis 
(Psilus  comutus  Panzer)  the  head  is  produced  beneath  into  a  loi^ 
rostrum,  formed  by  the  elongated  mandibles';  and  in  some  specimens 
of  this  genus  the  anterior  wings  have  a  notch  at  the  extremity.  Such 
is  the  case  in  one  given  to  me  by  Latreille  under  the  name  of  Psilus 
cornutus ;  and  Say  has  described  a  genus  with  similar  wings  under  the 
name  of  Coptera.  (Boston  Joum,  Nat  Hist  vol.  i.).  In  Gonatopus  * 
the  females  {Jig.  78. 16.  G.  pedestris)  are  apterous,  with  the  thorax 
singularly  constricted,  and  the  anterior  tarsi  (as  well  as  in  the  females 
of  Anteon)  are  terminated  by  curious  large  reflexed  claws,  which 
open  and  shut  like  those  of  a  lobster,  which  Esenbeck  (who  forms 
these  insects  into  a  distinct  family,  Dryinei,  on  account  of  the  structure 
of  the  sting- like  ovipositor)  thinks  may  be  used  to  enable  them  to  seize 
and  retain  hold  of  insects  to  be  by  them  carried  into  their  already 
provisioned  nests. 

From  this  great  diversity  of  structure,  the  present  family  neces- 
sarily presents  many  points  of  relationship  with  other  groups.  Thus 
Latreille,  in  his  earlier  works,  followed  more  recently  by  Esenbeck 
and  Boyer  de  Fonscolombe,  introduced  the  genera  Platygaster,  Scelio, 
and  Teleas  into  the  family  of  Chalcididsef ,  chiefly  on  account  of  the 
paucity  of  joints  in  the  palpi.     Mr.  Haliday,  in  like  manner,  regards 

*  Mr.  Haliday  has  published  an  aooount  of  a  curious  encounter  which  be  wit- 
nessed between  Gonatopus  pedestris  and  some  ants.  (^Ent.  Mag,  No.  7.) 

f  Latreille  evidently  considered  that  these  genera  ought  naturally  to  belong  to  the 
Proctotrupidie,  as  we  see  by  his  observation,  Gen.  Or,  ^c,  voL  iv.  p.  SO. 
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the  Mjmarides  as  more  nearly  allied  to  the  last-named  family  than  to 
the  present,  relying  on  the  structure  of  the  thorax,  and  the  position 
of  the  petiole ;  which,  however,  presents  a  marked  peculiarity.  (£W. 
Mag.  No.  4.  p.  343.) 

Proctotrupes,  in  the  tubular  form  of  the  terminal  joints  of  the 
abdomen,  approaches  the  Chrysididse  ;  whilst  Bethylus  (Omalus 
«/tfr.)  has  the  veins  of  its  wings  similar  to  those  of  Hedychrum,  but 
in  its  habits  it  is  more  analogous  to  Stigmus  amongst  the  Fossorial 
Aculeata,  to  which  it  is  asserted  to  belong  by  Haliday  (^Ent,  Mag. 
No.  3.  p.  276.)  and  Walker  (Ditto,  No.  20.  p.  411.).  Some  species, 
in  the  apterous  condition  of  the  females  (Gonatopus,  Scleroderma), 
resemble  some  of  the  Mutillidae,  as  Methoca  and  Myrmosa;  whilst 
Pristocera,  Epjnris,  and  some  un described  genera,  make  a  very  close 
approach  to  Meria  and  Tiphia  amongst  the  Fossores. 

Regarding  the  Mymarides  as  belonging  to  the  Proctotrupidse,  on 
account  of  the  diversity  of  the  antennae  in  the  opposite  sexes,  and  of 
the  absence  of  veins  of  the  wings  (thus  resembling  Diapria,  the  family 
will  comprise  the  six  following  subfamilies,  corresponding  with  the 
divisions  proposed  by  Mr.  Haliday  in  the  Entomological  Magazine^ 
vol.  i.  p.  269. :  — 

1.  Mymarides.   Head  transverse  areolate ;  antennae  inserted  above  the 

middle  of  the  face,  ^  long,  slender,  and  elbowed,  ?  clavate; 
mouth  destitute  of  palpi ;  wings  narrowed,  densely  ciliated,  with 
a  very  short  subcostal  nerve. 

2.  Platygasterides.     Abdomen  sessile,  depressed,  first  segment  not 

campanulate;  antennae  elbowed,  10-  to  12-jointed,  inserted  near 
the  mouth. 

3.  Ceraphrontides.     Abdomen  subsessile,  campanulate,  terminal  and 

ventral  segment  carinated ;  antennae  elbowed,  inserted  near  the 
mouth ;  wings  nearly  exareolate. 

4.  Gonatopides.      Abdomen  convex,  not   campanulate,  last  ventral 

segment  carinated;  antennae  porrected,  10-jointed;  hind  wings 
lobed ;  mandibles  toothed. 

5.  Proctotrupides.     Abdomen  subsessile,  campanulate ;  antennae  por. 

rected,  12-jointed,  inserted  beneath  the  front;  maxillary  lobe 
bipartite. 

6.  Diapriides.   Abdomen  petiolated,  campanulated ;  antennae  inserted 

in  the  front,  12-  to  15-jointed ;  maxillary  palpi  long,  5-jointed. 
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llie  family  Chrtsidid^*,  or  rubj-tailed  flies  (corresponding  with 
the  Linnsan  genus  ChryBis),  is  distinguished  by  having  the  abdomen 
attached  to  the  thorax  by  a  very  short  peduncle,  and  composed  of 
only  three,  four,  or  five  segments ;  tlie  remainder  being  transformed 
into  a  tubular,  retractile,  telescopic-formed  apparatus,  the  extremity 
of  which  is  furnished  with  a  minute  sting,  or  ovipositor ;  the  anterior 
wings  have  but  few  veina,  and  the  posterior  are  nearly  veinless.  The 
under  side  of  the  abdomen  is  concave,  and  capable  of  being  applied  to 
the  breast ;  so  that,  when  alarmed,  the  insect  rolls  itself  up  into  a  ball. 


Fiff.  79. 


\A 
The  body  is  more  or  less  oblong,  shining,  and  punctured  (_/f^,  79. 
1—9.  Chryais  ignita,  and  details)  ;  the  head  is  transverse  above  (Jig. 
79.  3.  face) ;  the  upper  lip  is  more  or  less  distinct,  and  ciliated  in 
front ;  the  mandibles  are  long,  subtrigonate,  simply  incised  in  Chrysis, 
and  varying  in  the  number  of  teeth  with  which  they  are  furnished 
in  other  genera  (_/fy.  79.  10.  mandible  of  Cleptes) ;  the  maxillce  are 


Lt  tVbtier  Coate  dt  Saint  Fargtan,  in  Ann.  du  Mus.  d'Hiit.  NaL  torn.  xi.   1B06. 

(Monogr.  ChrysididB  wilh  flgurcs.)  —  Ditto,  in  Encyctop.  M^hod.   torn.  i. 

p.  B.  493. 
Dahlbom.  Monographia  CliTyiididumSuecis.  Lond.  lS2g. —  Ditto,  in  Eiereilatione* 

Hynwnopt.  parts  2.  and  3.  1831.  (Monogr.  Chrysididum  Sueciv.) 
Skiekard,  in  Eotoniol.  Mag.  No.  17.    (Monogr.  Btitiih  Chryudide.) 
CurHi.    Brit.  Enloraologj-,  2d  Edition  of  No.  I.  (Chryaii.) 
Coqutbert.    Illiut.  Iconogr. 
Klas,  in  Walil.   Reise  nach  Spanien,  —(Ditto,  in  Ehrenb.   Symbol.  Phya.  pi.  45. 

not  yet  published.) 
Spiniia.    In«cta  Liguric,  >ol.  i.  and  ii. 
Fabriciui,  Pamtr,  Rotri,  gv. 
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terminated  by  a  large  pilose  outer  lobe,  the  inner  lobe  being  smaller 
and  slightly  produced  (^Jig*  79.  d.).  The  maxillary  palpi  are  5-jointed ; 
the  mentum  is  somewhat  goblet-shaped,  the  labium  membranous 
and  more  or  less  exserted,  with  the  sides  turned  up  in  dried  speci- 
mens (^fig*  79.  4.) :  the  labial  palpi  are  short,  and  3-jointed.  The 
antennae  are  filiform  (^.  79.  2.),  elbowed  at  the  extremity  of  the 
long  basal  joint,  and  composed  of  13  joints  in  both  sexes  (^fig,  79.  ii. 
antenna  ^ ,  13.  ditto  %  of  Cleptes).  The  thorax  is  oblong,  and  some- 
what cylindric,  the  segments  of  which  it  is  composed  being  strongly 
determined,  the  collar  and  mesothoracic  scutellum  being  large  and 
transverse,  the  mesothoracic  scutum  with  well-defined  parapsides, 
and  the  metathorax  being  produced  on  each  side  at  the  extremity 
into  a  spine.  The  upper  wings  are  furnished  with  one  marginal  or 
costal  cell,  which  is  often  unclosed  at  the  extremity,  and  the  terminal 
veins  are  more  or  less  indistinct ;  thus  closely  resembling  Bethylus 
and  Anteon  :  the  hind  wings  are  almost  veinless.  The  legs  are  weak, 
and  of  moderate  length,  the  anterior  pair  in  the  females  not  being 
ciliated  (^j^. 79.13.  fore-leg  of  Cleptes  %  ).  The  abdomen  is  more  or  less 
oblong-ovate,  convex  above,  and  concave  beneath ;  nearly  rounded  or 
semicircular  in  Hedychrum,  in  which  its  extremity  is  entire ;  whilst 
in  Chrysis  it  is  terminated  by  a  series  of  denticulations,  and  the  last 
segment  is  further  distinguished  by  a  transverse  row  of  deep  punc- 
tures. In  Chrysis  it  appears  to  consist  of  only  three  segments ;  but  in 
Parnopes  the  males  have  four,  and  the  females  three,  abdominal  seg- 
ments; and  in  Cleptes  the  males  have  five,  and  the  females  four, 
joints.  The  other  terminal  retractile  segments  are  capable  of  being 
protruded  nearly  to  the  entire  length  of  the  abdomen  (^fig*  79.  6.), 
and  are  furnished  at  the  extremity  in  the  males  with  the  organs  of 
generation,  and  in  the  females  with  a  minute  sting-like  ovipositor*, 
defended  by  two  compressed  semi-cylindrical  styles,  of  the  same  length 
as  the  ovipositor  itself.  My  figure  (79.  6.)  represents  the  under  side 
of  the  extremity  of  the  body,  with  the  terminal  segments  exserted. 
In  fig,  79. 7.  the  extremity  of  this  apparatus  is  more  highly  magnified, 
and  exhibits  the  basal  portion  (6)  and  the  terminal  portion  (h  b)  of 
the  two  valves,  and  the  ovipositor  enclosed  between  them  (c).    Fig, 

« 

*  Latreille  and  especially  Dahlbom  describe  this  instrument  as  a  sting;  but  it  is 
unconnected  vith  glands  secreting  a  poisonous  fluid,  although  the  insect  is  able  to 
puncture  the  flesh  vhen  handled. 
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79>  8.  represents,  still  more  highly  magnified,  the  aj^earance  of  the 
last-mentioned  organ,  exhibiting,  at  c,  the  deflexed  sides  of  the  chan- 
nelled ovipositor,  and  at  c  c,  the  two  spiculse  enclosed  in  the  canal  on 
its  under  side ;  whilst  ^.  79. 9.  shows  all  these  parts  extended,  and 
distinguished  by  the  same  letters  as  have  been  employed  in  the 
explanation  of  the  construction  of  the  ovipositor  in  the  preceding 
families.  The  composition  of  the  ovipositor  itself  has  not  been  at- 
tempted  by  Latreille  and  Curtis ;  and  the  account  given  of  its  con- 
struction in  Cleptes  (namely,  an  aculeus,  with  one  lanceolate  valve 
beneath),  by  the  latter  avthor,  must  be  erroneous.  De  Geer  more 
minutely  investigated  its  structure  {M4m,  tom.  ii.  pi.  28.  f.  19,  20,  21., 
and  pi.  29.  f.  1,  2.),  and  proved  its  analogy  with  the  true  sting,  which 
he  figured,  with  its  details,  in  the  former  of  these  plates. 

These  in8ects,'al  though  but  of  small  or  moderate  size,  are  amongst  the 
most  splendid  of  our  native  species,  being  adorned  with  brilliant  metallic 
tints,  blue  and  green  being  the  usual  colours  of  the  head  and  thorax,  and 
fiery  copper.colour,  or  ruby,  that  of  the  abdomen*:  hence  they  have 
been  called  the  humming  birds  amongst  insects.  They  may  be  observed 
during  the  hottest  sunshine  flying  and  running  with  great  vivacity 
over  walls, palings,  sand-banks,  and  occasionally  upon  flowers,  especially 
of  the  Unlbelliferse  (Kirby,  Linn,  Trans,  vol.  iv.  p.  196.  note),  and 
upon  the  leaves  of  trees.  They  are  constantly  in  motion,  keeping  their 
antennse  in  perpetual  vibration,  varying  from  tapping  the  surface  of  the 
object  on  which  they  are  placed,  to  an  almost  imperceptible  tremor. 

In  their  economy  there  is  some  reason  to  believe  that  these  insects 
differ  fl'om  the  preceding,  and  that  they  more  especially  deserve  the 
name  of  cuckoo-flies;  the  females  not  depositing  their  eggs  in  the  bodies 
of  other  insects,  but  taking  an  opportunity  to  deposit  them  in  the  nests 
of  different  bees,  and  other  fossorial  Hymenoptera,  during  the  period 
when  the  latter  are  provisioning  their  nests  for  the  support  of  their 
own  progeny,  which  is  thus  starved  by  the  intruder  being  first  hatched 
and  devouring  the  supply  of  food.  Thus  I  have  constantly  found  our 
largest  British  species  in  company  with  Odynerus  antilope  (see  my 
article  on  the  habits  of  this  insect,  in  the  Trans.  Bni.  Soe.Y<A.  i.),  of 
which  it  is  doubtless  the  parasite^  but  which  does  not  appear  to  offer 
the  slightest  molestation,  deterred,  ppssibly^  as  Latreille  suggests,  by 

*  A  piflcatorial  fiicnd  telb  me  that  these  insects  are  fiunoiis  baits  for  fishing ;  their 
colours,  perhaps,  being  attractive  to  the  fish. 
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the  splendour  of  its  coat  of  mail*;  whilst  C.bidentata  frequents  the 
burrowing  places  of  Epipone  spinipes,  in  company  with  that  insect, 
especially  on  Barnes  Common ;  whereas^  were  it  the  object  of  the 
Chrysis  to  deposit  its  eggs  in  the  larvae  of  those  insects  (which  of 
course  would  not  be  produced  until  some  time  afterwards),  the  appear- 
ance of  the  two  insects  in  the  perfect  state  would  not  be  simultaneous. 

Dahlbom  describes  the  larvae  of  this  family  as  somewhat  resembling 
worms,  and  destitute  of  feet  (JExercit,  HymenopL  p.  21.).  I  am  in- 
debted to  Mr.  £.  Rudder  for  some  particulars  relative  to  the  common 
species  of  Chrysis,  which  that  gentleman  reared  from  larvae  found  in 
cells  filled  with  Aphides,  formed  in  the  pith  of  an  elder  twig  stuck  into 
the  ground.  In  this  case,  I  appreheud,  the  nests  were  those  of  a 
species  of  Pemphredon,  or  some  allied  genus,  and  the  Chrysis  was 
parasitical  in  the  nest :  the  mode  in  which  the  larva  fed  upon  the 
Aphides  (of  which  there  were  at  least  sixty  in  each  cell)  was  ob- 
served by  him ;  but  it  might  certainly  have  been  the  larva  of  the 
maker  of  the  nest  which  was  thus  occupied. 

Mr.  G.  R.  Waterhouse  has  also  informed  me  that,  in  December, 
1827,  he  found,  in  digging  into  a  rotten  post  which  had  holes  in  it,  at 
Coombe,  several  specimens  of  Chrysis  ignita  in  the  burrows ;  and  on 
digging  further  he  discovered  a  continuance  of  the  burrow,  in  which 
were  several  cells  filled  with  the  skins  of  Aphides,  no  larva  or  pupa 
being  present ;  so  that  it  is  not  improbable  that  the  Chrysides  had  been 
reared  in  these  cells.  De  Geer  discovered  one  of  the  species  of  this 
genus — his  C.  micans — in  a  resinous  gall  formed  upon  the  pine ;  whence 
he  was  led  to  believe  that  its  larva  had  been  parasitic  upon  the  caterpillar, 
which  had  been  inclosed  within  it,  because  he  found  at  the  bottom  of 
the  hollow  interior  of  the  gall  an  empty  cocoon,  formed  of  a  loose  web 
of  silk  (which  the  Chrysis  had  pierced  in  order  to  make  its  escape), 
and  also  the  exuviae  of  the  caterpillar  which  had  disappeared.  A  corre- 
spondent of  the  Entomologiccd  Moffozine  (J.  B.  No.  25.  p.  477*) 
reared  specimens  of  C.  bidentata  and  neglecta,  in  company  with  soli- 
tary wasps,  from  cells  found  in  the  earth,  attached  to  the  stump  of  a 
tree.  Another  correspondent  of  the  same  Magazine  (Delta)  asserts 
that  Chrysis  cyanea  deposits  her  eggs  in  the  cells  of  Chelostoma 

*  Latreille  informs  us  that  he  had  observed  Cbrysis  ignita  lurking  about  the  cells 
of  Phllanthus  apivorus,  in  order  to  deposit  eggs  in  the  nest  of  the  latter,  which,  after 
peroeiTing  the  design  of  the  Chrysis,  chased  it  away.  {Mon.  Fourmis,  p.  320.) 
Walckenaer  states  that  the  same  species  enters  the  burrows  of  Cerceris  ornata,  which 
ara  stored  with  a  supply  <^  a  species  of  Halictus.     {M^,  HaKctus,  p.  42. ) 

VOL.   II.  N 
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florisomne  (a  solitary  bee);  and  that  the  larvas  produced  from  the  eggs 
of  the  former  feed  on  the  larvse  of  the  Chelostoma,  and  undergo  their 
metamorphoses  in  the  cells  prepared  for  these  last  *  {Eni.  Mag.  vol.  i. 
p.  387.)  Saint  Fargeau,  however,  who  has  more  carefully  examined 
the  economy  of  these  insects^  states  that  the  egg  of  the  Chrysis  does 
not  hatch  until  the  legitimate  inhabitant  has  attained  the  greater  part 
of  its  growth  as  a  larva,  when  the  larva  of  the  Chrysis  fastens  on  its 
back,  sucks  it,  and  in  a  very  short  time  attains  its  full  size,  de- 
stroying its  victim.  It  does  not  form  a  cocoon,  but  remains  a  long 
time  in  the  pupa  state.  {JSnc.  Miih.  tom.  x.  p.  9.) 

In  the  21st  Number  of  the  same  Magazine  (p.  77.)  has  been  noticed 
the  discovery  of  Hedychrum  bidentulum,  which  appears  to  be  para- 
sitic upon  Psen  caliginosus ;  the  latter  insect  had  formed  its  cells  in  the 
straws  of  a  thatched  arbour,  as  many  as  ten  or  twelve  cells  being 
placed  in  some  of  the  straws.  '^  Some  of  the  straws,  perhaps  about 
one  in  ten,  contained  one,  or  rarely  two,  of  the  Hedychrum,  placed  in- 
discriminately amongst  the  others."  Walckenaer,  in  his  Memoir 
upon  Halictus  (p.  33.),  informs  us  that  Chrysis  [Hedychrum]  lucidula 
waits  at  the  mouth  of  the  burrows  of  these  bees,  in  order  to  deposit 
its  eggs  therein  ;  and  that  when  its  design  is  perceived  by  the  bees, 
they  congregate  together  and  drive  it  away. 

M.  le  Comte  de  Saint  Fargeau  states,  that  the  females  of  Hedychrum 
sometimes  deposit  their  eggs  in  galls,  whilst  H.  regium  oviposits  in 
the  nest  of  Megachile  muraria ;  and  he  mentions  an  instance  in  which 
the  bee,  returning  to  its  nearly  finished  cell  laden  with  pollen  paste, 
found  the  Hedychrum  in  its  nest,  which  it  attacked  with  its  jaws ; 
the  parasite  immediately,  however,  rolled  itself  into  a  ball,  so  that  the 
Megachile  was  unable  to  hurt  it ;  it,  however,  bit  off  its  four  wings 
which  were  exposed,  rolled  it  to  the  ground,  and  then  deposited  its 
load  in  the  cell  and  flew  away,  whereupon  the  Hedychrum,  now  wing- 
less, had  the  persevering  instinct  to  crawl  up  the  wall  to  the  nest,  and 
there  quietly  deposit  its. egg,  which  it  placed  between  the  pollen  paste 
and  the  wall  of  the  cell,  which  prevented  the  Megachile  from  seeing 
it  {Enc,  M4th.  tom.  x.  p.  8.) 

<*  The  passages  connected  with  this  history,  published  in  1833,  in  ooi\junction  with 
Others  which  appeared  in  the  same  work,  recall  to  mind  the  existence  of  feelings 
which  I  am  happy  to  say  have  long  ceased.  The  date  of  my  memoir  upon  the 
Chalcididie,  publislied  in  the  Zoological  Journal^  and  the  amount  of  materials  known 
to  have  been  collected  by  me  upon  that  family,  and  still  intended  for  publication, 
are  sufficient  to  show  that  they  ought  never  to  have  been  entertained. 
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The  species  of  the  genus  Cleptes  vary  considerably  in  the  colours 

of  the  opposite  sexes,  whence  the  males  of  the  type  have  been  named 

semiauratus,  and  the  females  aurata.    I  have  found  this  insect  very 

abundantly  in  gardens  at  Chelsea,  in  July  and  August,  flying  over  and 

creeping  upon  the  ground  and  \ow  plants.     Of  the  other  British 

species.  Saint  Fargeau  observes,  "  J'ai  vu  le  Cleptes  nitidule  allonger 

.  beaucoup  son  tuyau  aupr^s  d'une  larve  de  Tenthrdde,  et  le  pousser 

vivement  contre  elle.     Quoiqu'il  lui  eHi  fallu  pour  cela  recourber  son 

abdomen  et  diriger  ce  tuyau  entre  ses  pattes  en  avant  de  la  t^te, 

Top^ration  entidre  fut  TaflTaire  d'une  seconde."     And  in  the  Encyclo^ 

pedie  Methodique     (tom.  x.  p.  9.)    he  adds,    "  J  ai  vu  une  femelle 

du  Clepte  semidor6  entrer  successivement  ^  reculons  dans  les  trous 

qu'avoient  formes  en  s'enfon9ant  en  terre  un  grand  nombre  de  larves 

d'une  Tenthr^dine  qui  avoient  v^cu  sur  un  mSme  groseiller.     L'ann6e 

suivante  je  jouis  ^  cette  m^me  place  d'un  spectacle  fort  brillant ;  un 

centaine  de  males  et  quelques  femelles  de  cette  esp^ce,  couroient  dans 

tous  les  sens  sur  le  petit  espace  de  terrain  ou  les  larves  de  Ten- 

thr^dine  s'etoient  cach^es,  et  refl^toient  toutes  les  couleurs  des  pierres 

pr6cieu8es.     Ce  spectacle  se  renoiivela  pour  moi  plusieurs  jours  de 

suite  de  dix  ^  onzeheures  de  matin;  ces  individus  dispersoient  apr^s 

cette  heure,  et  je  pense  que  ceux  que  je  voyois  chaque  jour  6toient 

nouvellement  ^clos  dans  cet  endroit." 

The  exotic  insects  of  this  family  are  by  no  means  of  common  oc- 
currence ;  indeed,  Mr.  Swainson,  who  collected  the  insects  of  this 
order  assiduously  during  his  travels  in  Brazil  during  several  years, 
informs  me  that  he  discovered  only  one  species  of  the  typical  genus 
Chrysis.     Some  Indian  species  are  very  brilliant  (Donav.  Ins.  Ind.)^ 
as  are  also  those  of  the  genus  Stilbum,  which  is  widely  dispersed, 
some  species  being  found  in  Australasia,  India,  Africa,  the  South  of 
Europe,  &c.     The  genus  Pamopes  Lair,  is  remarkable  for  having 
the  maxillae  and  labium  greasy  elongated,  forming  a  long  and  slender 
tongue  (^^*  79. 14.),  applied  beneath  the  breast ;  and  the  maxillary 
and  labial  palpi  are  nearly  obsolete  and  2-jointed.  Latreille   (Annales 
du  Museum,  tom.  xiv.,  and  Bulletin  Soc.  Philomat,  1811.)  and  Saint 
Fargeau  {EncycL  Mtik,  tom.  x.  p.  8.  and  497.)   have  detailed  the 
economy  of  this  genua,  the  type  of  which  is  found  in  France,  and 
which  deposits  its  eggs  in  the  nests  of  Bembex  rostrata.     According 
to  the  more  recent  observations  of  the  last  named  author,  the  female 
Parnopes  enters  backwards  into  the  nest  of  the  Bembex  (thus  evi- 

N  2 
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dently  showiog  its  object  to  be  to  deposit  its  eggs  thereto).  It  is 
probable  that  it  only  then  deposits  a  single  egg,  as  generally  a  single 
larva  of  the  Pamopes  is  only  found,  and  which  is  engaged  at  the  be- 
ginning of  the  spring  in  sucking  the  larva  of  the  Bembex,  upon  the 
back  of  which  it  has  fastened  itself. 

These  insects  are  extremely  interesting  in  regard  to  their  relations 
with  the  other  tribes  of  Hymenopterous  insects,  being,  as  Latreille 
observes  (  Cansid.  GSner,  p.  76.),  "  sur  les  confins  des  deux  sections  '* 
[Terebrantia  and  Aculeata]].  Mr.  MacLeay  considered  them  as  allied 
to  some  splendid  parasitic  and  exotic  bees  (^Horm  EntomoL  part  2« 
p.  429.)  ;  and  hence  Mr.  Stephens  arranged  them  after  the  bees,  suc- 
ceeded by  the  Chalcidids,  &c.  which  are  supposed  to  be  most  nearly 
allied  to  the  Strepsiptera ;  and  Mr.  Curtis  {Brit,  Ent,  fo.  724.  Jan, 
1839)  considers  that  Cleptes,  in  the  minute  size  o^  the  labrum,  forms 
the  link  between  this  family  and  such  species  of  Chalcididse  [[still  mis- 
named Cynipidae  by  Curtis]  as  have  the  labrum  distinct,  although 
small ;  (Chalcis  [Smiera]  and  Perilampus) ;  and  he  further  states  that 
he  has  lately  received  a  most  remarkable  metallic  bee  from  America, 
which  will  prove,  he  expects, '  that  there  exists  a  strong  affinity  be- 
tween the  Andrenidae  and  Chrysididae. 

It  is  not  indeed  improbable  that  a  close  relation  may  exist  between 
these  insects  and  some  of  the  parasitic  bees ;  and  indeed  Parnopes,  in 
the  structure  of  its  maxillae  and  labium  {Jig.  79.  14.),  and  almost 
obsolete  palpi,  seems  to  confirm  this ;  but  I  agree  with  Latreille  in 
thinking  Cleptes  allied  to  Bethylus,  and  with  Shuckard  in  considering 
them  as  related  to  Tiphia,  Meria,  &c. :  indeed,  the  Epyris  aurichalcea 
of  King's  MSS.  from  Cuba,  and  E.  Carcelii  We8tw.i  a  remarkable 
insect  in  the  collection  of  M.  Serville,  brought  from  Palestine  by  the 
late  M.  Carcel,  evidently  confirm  this  relation. 


The  second  genera}  section  of  the  Hymenoptera,  corresponding  with 
the  ACULEATA  of  Latreille,  the  H.  Ovitithers  of  St.  Fargeau,  and 
H.  Monotrocha  of  Hartig,  is  distinguished  by  the  females  (and  neu- 
ters *  of  such  species  as  live  in  society)  having  the  organ  of  oviposi- 

*  It  is  now  generally  admitted  that  these  neuters  (as  they  have  been  miscalled), 
both  amongst  the  bees,  wasps,  and  ants,  are  individuals  of  the  female  sex,  which, 
from  the  peculiar  manner  in  which  they  are  nourished,  become  abortive,  and  acquire 
habits  totally  dissimilar  from  those  of  the  true  females.  This  has  long  been  known 
to  be  the  case  with  the  bees ;  the  neuters  possessing  the  power,  when  deprived  of 
their  female  (or  queen),  of  transforming  a  larva  into  a  queen,  which,  under  ordinary 
circumstances,  would  have  produced  a  neuter  bee,  or  worker ;    and  Huber,   the 
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tion  converted  into  a  sting,  connected  with  poisonous  glands ;  com- 
posed of  a  slender  homy  acute  dart,  channelled  beneath,  and  inclosing 
two  spicttlse,  which  are  retro-serrated  at  the  tips,  and  connected  at  the 
base  with  a  poison  bag*  in  both  females  and  neuters,  and  also  with 
the  ovaries  in  the  females.  This  organ  is  defended,  when  at  rest,  by 
a  pair  of  lateral  plates,  articulated  in  the  centre,  and  forming  together 
a  kind  of  scabbard,  or  sheath,  as  in  the  Terebrantia.  My  fig.  79. 
15 — 20.  represent  the  details  of  the  sting  of  the  common  wasp. 
Fig.x^n  exhibits  the  terminal  segments  of  the  abdomen  laid  open,  and 
exhibiting  the  sting  in  situ ;  s  p  is  the  terminal  spiracle  of  the  abdo- 
men ;  b,  the  basal,  and  b  b,  the  terminal  parts  of  the  lateral  sheaths 
of  the  sting ;  c  being  the  sting  itself,  and  c  the  basal  muscles  of  the 
spiculse ;  the  dotted  part  of  this  figure  shows  the  action  of  the  sting, 

admirable  historian  of  the  ants,  has  confirmed  this,  having  observed  an  occasional 
sexual  intereouTse  between  the  males  and  workers,  which  was,  however,  followed  by  the 
death  of  the  latter,  their  organisation  not  allowing  them  ordinarily  to  bring  forth  eggs: 
although  in  certain  eases  the  workers  have  even  been  recorded  to  produce  male  eggs, 
the  instinct  of  the  males  having  thus  proved  them  to  be  of  the  opposite  sex.  It  is  only 
amongst  the  social  tribes  that  these  imperfectly  developed  females  are  found ;  and 
when  we  consider  first,  the  necessity  which  exists  for  the  performance  of  the  multi- 
tudinous labours  of  the  community ;  and  second,  the  immense  numerical  excess  of 
these  neuters  over  the  females  (which  latter  it  will  be  remembered  are  merely  nor- 
mally perfect  animals),  we  cannot  but  be  struck  with  surprise  at  the  remarkable 
instinct  evinced  by  these  insects,  which  compels  them  by  an  artificial  process  to 
render  the  greatest  part  of  the  community  abortive.  It  is  true  that  the  neuters,  which 
are  for  the  moat  port  the  feeders  of  the  society,  are  not  the  parents  of  the  objeots  of 
their  charge ;  whence  we  might  at  first  entertain  the  notion  that  they  cannot  possess 
the  sense  of  philoprogenitiveness  in  its  full  extent ;  but  their  laborious  assiduity  in 
support  of  the  community,  together  with  other  circumstances,  contradicts  such  a 
•uppoaition. 

*  Hiis  poisonous  secretion  emittxtd  by  the  sting  is  soluble  in  water,  but  not  in 
alcohol,  and  separable  from  the  former  in  the  state  of  white  powder ;  and,  when 
the  latter  is  added,  giving  a  slight  red  tinge  to  paper  stained  with  vegetable  blue 
(Kirby  and  Spence,  vol.  iv.  p.  139.);  and  Dr.  Sevan  states,  that,  if  a  humble-bee  be 
made  to  sting  litmus  paper,  the  colour  is  changed  to  a  bright  red.  Hence, 
Fontana  (  On  PoUonSt  voL  i.  p.  265. )  conuders  that  it  is  mixed  in  a  very  small  degree 
with  an  acid,  and  not  with  an  alkali :  so  that  qpirit  of  hartshorn  is  one  of  the  most 
effectual  remedies  against  the  stings  of  these  insects.  Its  effects  are  produced  when 
introduced  into  a  wound  made  by  a  needle,  thus  proving  that  it  is  not  the  sting 
itself  which  causes  the  pain.  If  a  bee  be  made  to  strike  a  piece  of  glass  with  its 
sting,  and  leave  a  drop  of  poison,  the  latter,  under  the  microscope,  gradually  pro- 
duces oblong  pointed  crystals.  (Sevan,  Honey  Bee,  2d  ed.  p.  331. ;  and  see  also 
Blot,  in  M^m,  Soe.  Linn,  de  CaJvadoe,  vol.  i.  in  which,  the  nature  of  the  poison  and 
its  effects  in  the  different  fimiilies  is  treated  upon  in  detail. ) 
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detached  from  its  sheath.  Fig,  16.  represents  the  same  parts,  but 
seen  from  beneath.  jFi^.  17.  exhibits  the  sting  detached,  including 
the  two  spiculae  in  sittu  Pig.  18.  is  the  sting,  or  rather  the  chan- 
nelled dart,  grooved  beneath  for  the  reception  of  (^gs.  19.  and  so.)  the 
two  spicules,  separated  from  the  dart,  and  retro-serrated  at  the  tip. 
The  lettering  of  these  parts  being  the  same  throughout,  and  corre- 
sponding with  the  letters  explaining  the  figures  of  the  same  parts  in 
the  preceding  families,  will  clearly  show  the  analogies  between  the 
sting  and  the  ovipositor.  Latreille  (^Cren.  Cr.  tom.  iv.  p.  51.)  and  St. 
Fargeau  (JBtsL  NaL  Hym,  p.  80.)  expressly  state  that  the  eggs  are 
not  excluded  by  the  sting,  and  that  this  organ  is  only  composed  of  two 
setae,  one  being  inclosed  in  the  other ;  had  they,  however,  consulted 
Swammerdam's  18th  and  19th  plates,  they  would  have  perceived  that, 
in  both  these  respects,  they  had  fallen  into  error.  Indeed,  when  it  is 
remembered  that  the  ovipositor  or  terebra  is  but  the  external  outlet 
of  the  ovaries  and  oviduct  in  the  preceding  tribes,  and  that  the  ana- 
logies between  it  and  the  true  sting  are  unquestionable,  as  now  illus- 
trated in  my  various  figures,  we  are,  as  it  seems  to  me,  warranted  in 
considering  that  the  eggs  do  pass  through  the  sting  in  the  act  of  ovi- 
position ;  and  this,  indeed,  is  expressly  asserted  by  Dr.  Bevan  {Honey 
JBeCf  p.  319.  2d  edit.).  Hence  the  account  given  of  this  operation  by 
St.  Fargeau  {Hist  Nat,  p.  90.),  and  considered  by  him  as  the  chief 
ground  for  the  primary  division  of  the  Hymenoptera,  cannot  be  cor- 
rect. <<  La  ponte  n'a  point  d'organe  ext^rieur  et  visible ;  I'anus  de  la 
femelle  est  susceptible  de  s'ouvrir  largement ;  lors  de  cette  ouvert- 
ure,  il  laisse  apercevoir  un  large  cavit6,  au  fond  de  laquelle  est  un 
orifice,  qui  est  celui  de  Toviducte.  L'oeuf  sorti  de  Toviducte  par 
cet  orifice,  tombe  dans  la  cavite  anale  (figur6e  par  R^umur,  tom.  v. 
pi.  29.  f.  ].)  ;  et  celle-ci  s'ouvrant,  le  laisse  glisser  le  plus  souvent  k 
la  place,"  &c.  It  appears  to  me  that  the  whole  account  here  given  of 
this  operation  is  gratuitous.  The  orifice  at  the  bottom  of  the  anal 
cavity,  considered  as  that  of  the  oviduct,  has,  as  far  as  I  can  ascertain, 
no  existence  but  in  the  theory  of  St.  Fargeau.  I  can  find  no  notice 
taken  of  it  by  Swammerdam  and  R^umur  ;  indeed,  the  latter  copies 
the  figure  given  by  the  former  of  the  internal  organs  of  the  female. 

The  antennse  are  almost  invariably  simple,  and,  with  very  few  ex- 
ceptions, are  formed  of  thirteen  joints  in  the  males  {fig*  81.  13,  14.), 
and  twelve  in  the  females  {fig*  81.  8.) ;  the  palpi  are  filiform,  the 
maxillary  having  ordinarily  six,  and  the  labial  four,  joints  ;  but  these 
numbers  vary  in  the  tribes  of  bees  and  ants.   All  the  wings  are  veined, 
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and  exhibit  several  perfect  cells.  The  abdomen,  united  to  the  thorax 
by  a  longer  or  shorter  peduncle,  is  composed  of  seven  joints  in  the 
males  (^fig*  81.  10.),  and  six  in  the  females  (^fig^  81.  i.). 

These  insects  are  generally  of  a  moderate  or  large  size.  The  larvas 
have  no  legs,  and  are  subvermiform,  or  grub-like,  in  their  form.  In 
the  fossorial  families,  and  in  some  of  the  wasps,  they  are  nourished  in 
cells  prepared  by  the  parents,  in  wood,  sand,  earth,  &c. ;  and  feed 
upon  larvae  or  perfect  insects,  stored  up  for  their  support  by  the  fe- 
males. In  the  ants,  the  larvas  are  kept  in  masses,  not  being  inclosed 
in  separate  cells,  but  in  a  large  and  general  nest,  and  fed  by  workers 
with  the  juices  of  fruits,  vegetables,  animals,  &&  In  the  typical  wasps, 
they  are  arranged  singly  in  cells,  in  beautifully  constructed  combs, 
being  fed  with  animal  or  vegetable  juices  by  the  females  or  workers 
from  time  to  time.  In  the  solitary  bees,  the  food  consists  of  a  supply 
of  pollen  paste,  laid  up  by  the  parent  insect  in  the  solitary  cell  in 
which  the  larva  resides ;  and  in  the  social  bees,  the  larvse  are,  as  in 
the  wasps,  inclosed  in  separate  cells  in  regular  combs,  and  are  fed 
by  the  workers  with  honey. 

With  respect  to  the  general  economy  of  the  Aculeata,  two  groups 
exist;  namely,  1.  those  species  which  live  in  society,  having  indivi- 
duals  of  the  neuter  sex ;  and  2.  those  which  are  solitary  in  their 
habits,  and  consist  only  of  males  and  females.  This  is  surely  a  far 
more  natural  distribution  than  that  primarily  employed  by  Saint  Far- 
geau,  from  the  nature  of  the  food,  namely  Phytiphages  and  Zoo- 
phages  (vide  antiy  p.  36.).  When,  however,  we  consider  that  many 
bees  and  wasps  are  solitary  nest-makers,  and  many  others  parasites, 
and  that  all  these  are  unprovided  with  neuters,  there  is  reason  to 
doubt  the  propriety  of  the  adoption  of  such  a  principle  of  distribution, 
and  to  believe,  on  the  other  hand,  that  an  arrangement  founded  upon 
the  general  structure  of  the  different  groups  is  the  most  satisfactory : 
and  Latreille,  having  proposed  several  modes  6f  distribution  of  this 
section,  founded  upon  such  structural  considerations,  I  have  not  hesi- 
tated to  adopt  this,  principle,  and  have  accordingly  employed  the  ar- 
rangement proposed  in  his  most  valuable  work,  the  Genera  Crusta- 
ceorumj  Sfc, ;  in  which  he  divides  it  into  two  subsections  :  1.  the  Prs- 
dones,  or  sand-wasps,  ants  and  wasps,  including  the  families  Sphegimae, 
Crabronites,  Bembecides,  Scolietae,  Mutillariae,  Formicarise,  Vesparese, 
and  Masarides ;  and  2.  the  Anthophila,  or  bees,  comprising  the  An- 
drenets  and  Apiariae.    In  the  R^gne  Animaly  he  has  raised  the  For* 
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micariaB  and  MutillarisB  into  a  third  subsection,  named  Heterogyna 
(from  the  apterous  condition  of  some  of  the  individuals),  placed  at 
the  head  of  the  section ;  and  the  Vespids  into  a  fourth,  named  Diplo* 
ptera  (from  the  folded  fore  wings),  immediately  preceding  the  bees. 
With  Mr.  MacLeay,  I  can,  however,  scarcely  think  the  folding  of  the 
wings  in  the  wasps  to  be  a  character  of  sufficient  importance  to  war- 
rant the  establishment  of  a  distinct  subsection  equivalent  with  the 
others. 

The  subsection  Pradones  has  been  divided  by  Latreille  into  three 
groups:  namely,  1.  the  Fossores  Lo^.  ;  2.  the  Heterogyna  (including 
the  Mutillidae  and  Formicidae) ;  and  3.  the  Diploptera,  or  wBsps.  The 
term  Fossores,  employed  for  the  first  group,  is  not,  however,  sufficiently 
precise,  since  many  of  the  bees  and  wasps  are  equally  fossorial.  I 
would,  therefore,  propose  in  its  stead  that  of  Insectivora,  as  all  the 
species  feed  in  the  larva  state  upon  other  insects.  The  Heterogyna 
ought  to  be  restricted  to  the  ants ;  the  apterous  condition  of  the  fe- 
male Mutillidse,  which  are  in  all  respects  Fossores,  not  being  suffi- 
cient to  warrant  their  introduction  in  the  same  group  as  the  ants ;  for 
which,  as  the  females  are  winged,  it  will  be  necessary  to  employ 
another  name.  I  therefore  divide  the  Praedones  into  the  three  follow- 
ing groups : 

1.  Insectivora.     Fore  wings  not  folded.     LarvsB  solitary,  feeding  on 

other  insects.     (Linn.  gen.  Sphex  and  Mutilla.) 

2.  Sodales.     Fore  wings   not    folded.      Larvae  social.      (Linn.  gen. 

Formica.) 

3.  Diploptera.     Fore  wings  folded.     Larvae,  in  the  social  species, 

separately  enclosed  in  cells.    (Linn.  gen.  Vespa.) 

The  natural  arrangement  of  these  groups  is,  however,  very  difficult. 
Latreille,  in  his  late  works,  has  placed  Formica  at  the  head  of  the 
Aculeata,  with  which-  is  arranged  Mutilla,  followed  by  the  Fossores; 
commencing  the  latter  with  the  Scoliidae,  and  terminating  with  the 
Crabronidae,  passing  by  some  of  the  latter  (as  Cerceris)  and  the  un- 
folded-winged  wasp-genus  Ceramius  Kl,,  to  the  solitary  wasps.  In 
his  Genera  Cnistaceorumy  Sfc.^  he,  however,  placed  the  ants,  wasps, 
and  bees  in  juxtaposition ;  a  step  which  appears  to  me  to  be  so  ad- 
vantageous tliat  I  have  adopted  it  in  the  following  pages.* 

*  The  ooasidemtion  that  the  Neuropteromt  Termitids  agree  in  so  many  partieulars 
with  these  Hymenoptermit  groups,  is  a  strong  argument  against  the  adoption  of  the 
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The  first  of  these  three  groups,  Insbctivora*,  or  the  Fossores 
Latt^  comprises  the  different  families  of  sand  and  wood  wasps,  and 
corresponds  for  the  most  part  with  the  Linnaean  genera  Sphex  and 
Mutilla,  distinguished  by  having  the  wings  generally  developed  in 
both  sexes  i(8ome  of  the  Mutillidse  excepted),  without  the  existence 
of  individuals  oi  the  neuter  sex,  and  which  consequently  are  sditary 
in  their  habits.  The  legs  are  formed  for  walking  and  burrowing  only, 
and  are  not  fitted  for  collecting  pollen,  the  basal  joint  of  the  posterior 
tarsi  not  being  enlarged;  the  wings  are  never  folded,  the  tongue  is 
never  thread-like  nor  lance-shaped,  and  the  body  is  not  clothed  with 
hairs  fitted  for  the  transport  of  pollen. 

In  general  the  females  excavate  cells  in  the  ground,  or  in  posts, 
&c.,  in  which  they  deposit,  together  with  their  eggs,  various  larvae  or 
perfect  insects,  and  sometimes  spiders  (according  to  the  species), 
which  are  destined  for  the  support  of  their  progeny  when  hatched. 
Occasionally  the  insects  composing  this  store  are  first  stung  to  death, 
and  then  buried :  but  sometimes  they  are  only  slightly  stung,  so  that 
they  continue  half-alive,  to  be  killed  by  the  larvse  when  hatched. 
These  larvsB  are  white  worm-like  grubs,  destitute  of  legs,  which  would 
be  an  incumbrance  to  them  in  their  narrow  cells.     When  fiiU  grown 

*  BiBUooK.   RsrsR.  to  thb  Ikszctitoka  or  Fossobss. 

Van  der  Linden,   Obaer,  sur  les  Hyoo.  d'£urope  de  la  Fam.  FouisseurS)  in  M^m. 

Acad.  Sc.  et  Belles  Lettres,  Bruxelles  1827,  pt.  ].,  1829,  pt  2.;  and  ditto, 

aeparatdy,  1829.  4to. 
SkMciardf  in  Trans.  Ent.  Soe.  vol.  L     A  few  Obsenr.   on  Habits  of  Indigenous 

Aculeate  Hymenoptera Ditto,  toI.  ii.  p.  68.  (Description  of  n.  sp.)—  Ditto, 

An  Essay  on  the  Indigenous  Fossorial  Hymenoptera,  London,  1837.  8vo. 
DaMbom.     Exercitationes  Hymenopterologicte. 
Aossi,  Cftrislsw,  Jurinef  Perty,  Sjpino&i,  Pitnzer,  Savigny   (Egypt),  l^xint  Fargtau 

(Enc.  M^b.). 


<*  habitudes  morales"  of  these  tribes,  as  of  primary  importance  in  effecting  their  dis' 
tribution  (prored  by  the  identical  method  of  forming  their  eeUs).  Some  of  the 
latter  (Odyneri)  are  so  closely  allied  to  the  sand  wasps,  that  they  might  with  even 
greater  propriety  be  termed  Iblded-winged  Insectivorous  Praedones  than  solitary  Di- 
ploptera.  The  economy  of  the  social  ants,  on  the  other  hand,  notwithstanding  their 
sociality,  is  so  different  from  that  of  the  social  wasps,  that  it  may,  perhaps,  be  ulti- 
mately questioned,  whether  it  would  not  be  more  natural  to  adopt  a  classification, 
founded  upon  the  affinity  of  the  sand  wasps  and  solitary  wasps ;  placing  the  Scoliidae 
and  MutiUidft  at  the  head  of  the  former,  rather  than  break  this  affinity  by  plscing  the 
ants  between  them. 
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they  spin  a  cocood,  in  which  they  pass  the  pupa  state.  The  perfect 
insects  are  generally  very  active,  and  fond  of  the  nectar  of  flowers, 
especially  those  of  the  Umbellifers.  They  delight  in  the  hottest  sun- 
shine, flying  and  running  over  sand  banks  exposed  to  the  mid-day 
sun,  and  keeping  their  wings  in  continual  agitation;  their  sting  is 
exceedingly  powerful,  and  in  the  large  exotic  species  a  wound  from  it 
must  be  attended  with  dangerous  results. 

We  are  indebted  to  Saint  Fargeau  for  the  notice  of  an  interesting 
peculiarity  in  the  structure  of  these  insects,  indicative,  to  a  certain 
extent,  of  their  economy,  which  he  has  described  in  the  Encyclcpidie 
M^thodique  (torn,  x.),  in  a  memoir  upon  the  genus  Macromeris,  in 
Guru's  Mag»  de  Zoologie^  and  in  others  upon  Gorytes  and  Crabro, 
in  the  Annates  de  la  Soc,  JSnt.  de  France.  Having  observed  that  the 
species  which  form  their  own  nests  are  distinguished  by  having  the 
anterior  legs,  and  especially  the  tarsi,  furnished  with  strong  spines, 
and  the  posterior  tibiae  denticulated  or  spined,  he  correctly  considered 
the  former  of  these  characters  as  serving  for  burrowing,  and  the 
latter  for  carrying  the  prey ;  and  he  was  thence  induced  to  regard 
those  species  which  have  no  spines  or  ciliae  on  the  anterior  and 
posterior  legs,  as  incapable  of  burrowing  and  provisioning  a  nest,  and 
consequently  as  parasites,  depositing  their  eggs  in  the  nests  already 
provisioned  by  other  burrowing  Hymenoptera.*  It  does  not,  however, 
appear  to  have  been  yet  observed  at  what  particular  period  (with 
reference  to  the  real  inhabitant  of  the  cell)  the  parasite  is  hatched  ; 
nor  whether  it  merely  contents  itself  with  feeding,  cuckoo-like,  upon 
the  food  destined  for  the  supply  of  its  fosterer,  which  is  thus  starved 
to  death ;  or  whether,  on  the  contrary,  it  devours  the  latter,  although, 
perhaps,  it  is  most  natural  to  suppose  that  it  would  do  both.  An 
entomologist  of  our  country,  who  has  studied  the  fossorial  Hymen- 

optera  in   the  true  spirit  of  scientific  inquiry  —  W.  £.  Shuckard  — 

« 

*  St.  Fargeau  (Hist,  Nat,  Hym.  p.  6.)  draws  a  very  proper  distinction  between 
those  parasites  which,  like  the  cuckoo,  realise  the  true  sense  of  the  word  parasite,  and 
those  which  prey  upon  or  in  the  bodies  of  other  insects,  as  the  Ichneumonidae,  &c. 
which  are  often  also  called  parasites.  St.  Fargeau  proposes  to  call  them  *<  Car- 
nassiers.**  This  term  does  not,  however,  sufficiently  indicate  them  as  living  within 
the  intestines  of  the  victim,  upon  which  they  are  exercising  their  cannibal  pro* 
pensities.  Latreille  had  indicated  this  diversity  by  calling  a  tribe  of  parasite  bees 
Cucullinie ;  but,  as  St.  Fargeau  observes,  the  term  parasite  is  the  proper  name  for 
such  species,  sanctioned  by  well-known  and  immemorial  use.  The  Ichneumonidae 
have  been  called  "  Cuckoo-flies  "  by  some  English  writers,  (and  in  p.  82.  I  hav« 
adopted  this  expression),  but  it  is  not  sufficiently  precise. 
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has  disproved  a  portion  of  St.  Fargeau's  theory,  by  observing,  that 
although  the  sand  borrowers  have  spined  legs,  others  which  are 
destitute  of  spines  burrow  in  wood.*  (  Trans.  Ent.  Soc,  vol.  i.)  The 
reason  for  this  appears  to  me  obvious :  the  sand  burrowers  have  need 
of  powerful  brushes  to  enable  them  to  make  their  way  through  the 
fine  loose  particles  of  sand,  whilst  the  wood  burrowers  must  have 
recourse  to  their  strong,  broad,  and  multidentate  mandibles.f  Mr. 
Shuckard  has  further  objected  to  the  supposed  use  of  the  spines  of 
the  hind  legs  for  carrying  the  prey,  regarding  them  as  applicable  to 
the  formation  of  the  cells,  or  for  the  closing  of  its  mouth ;  in  support 
of  which  latter  opinion  he  has  given  an  instance  in  which  he  had 
captured  one  of  these  insects  with  the  hind  tibiae  thickly  coated  with 
clay.  It  is  to  be  observed,  however,  that  in  those  Aculeate  H3rmenoptera 
whose  proceedings  have  been  observed,  the  materials  for  closing  the 
cells  are  carried  by  the  jaws.  I  have  also  published  a  memoir  still 
further  limiting  the  theory  of  Messrs.  St.  Fargeau  and  Shuckard  (in 
the  Annaks  Soc.  Ent,  de  France  for  1 836),  having  observed  the  rare 
British  species  Miscophus  bicolor  at  Coombe  Wood,  and  a  species  of 
Pompilus*  on  the  Drachenfels,  both  of  which  are  destitute  of  spines  on 
the  fore  legs  j:,  in  the  act  of  burrowing  in  the  sand ;  and  having  further 
noticed  a  female  of  Pompilus  petiolatus,  which  has  simple  fore  legs, 
engaged  in  carrying  her  prey  by  the  help  o£  her  jaws  and  fore  legs, 
and  not  by  the  help  of  the  hind  legs.  Cerceris  laeta,  on  the  other  hand 
(whose  proceedings  I  have  described  in  the  Trans.  Ent.  Soc.  vol.  u 
p.  203.),  although  furnished  with  strong  posterior  tibial  denticulations, 
carries  its  prey  with  its  four  fore-legs,  the  hind  legs  alone  being 
extended. 

*  St  Fargeau  himself  appears  indeed  to  have  been  avare  of  the  limitation  ne- 
cessary to  be  thus  imposed  on  his  theory,  for  in  his  memoir  on  Crabro  he  speaks  of  the 
presence  or  absence  of  spines  on  the  anterior  tarsi,  indicating  that  these  insects  "  trar 
Taillent  dans  la  terre  ou  dans  la  bois."   {Ann.  Soc,  France^  1884,  p.  69fi.) 

f  The  variation  in  the  form  of  the  mandibles  is  not,  however,  conclusive  as  to  the 
difierenees  in  economy ;  for  in  several  of  the  Crabronidss,  which  are  distinctly  wood- 
borers,  the  mandibles,  as  observed  by  Mr.  Shuckard,  *'  are  merely  bidentate  at  their 
apex.  May  not  this  disparity  arise  from  the  different  nature  of  the  wood  they  are 
instinctively  led  to  form  their  nests  in  ?  for  I  have  always  found  that  the  insects  with 
this  shaped  mandible  make  their  cells  in  subputrescent  and  soft  woods,  chiefly  de- 
caying willows."     (E$9ay  Foas.  Hym.  p.  12.) 

\  The  theory  of  St.  Fargeau  ought  moreover  to  apply  to  the  solitary  wasps, 
Odyneri,  &c.,  which  are  truly  foasorial,  as  well  as  to  the  Fossores;  and  yet  the 
females  of  Odynerus  have  simple  tarsi,  but  are  not  parasites,  provisioning  their 
own  nests.  (See  my  notice  of  the  habits  of  Odynerus  Antilope,  Trans,  Ent.  Soc. 
▼oL  i.  p.  78.) 
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With  a  view  to  illustrate  this  subject  mare  completely  than  ha» 
hitherto  been  done,  I  have  given  io  fig,  80.  a  seriea  of  illustrations  of 
the  structure  of  the  anterior  and  posterior  legs  of  various  species, 
whose  economy  has  l>een  discovered,  and  which  it  will  be  seen  vary 
very  considerably  inUr  te,  so  as  to  have  led  Saint  Fargeau  to  adopt 
the  theory  above  noticed.  1  have  also  added  figures  of  the  mandibles 
of  the  different  species  in  question,  although  the  precise  share  which 
these  organs  take  in  the  economy  of  the  several  insects  has  not  been 
clearly  noticed :  the  figures  marked  t  1  represent  the  anterior  tibia 
and  tarsus,  t  S  the  posterior  tibia,  and  m  the  mandible  Fig.  80. 1. 
represents  these  details  in  Crabro  cephalotes  $ ,  a  toood-boring  spe- 
cies ;  and  in  which  the  anterior  tarsi  are  but  very  slightly  armed  with 
short  thin  spines :  the  hind  tibice  are  very  strong  and  rough,  with  short 
thick  spines.  Fig.  80.  a.  represents  tlie^  same  fparts  in  Pemphredon 
unicolor,  also  a  toood  boring  species,  having  the  anterior  tarsi  veiy 
slightly  Bpined,  but  furnished  on  one  side  with  long  curved  hairs ; 
the  hind  tibis  have  only  four  minute  spines  on  the  margin.  Fig,  60. 3. 
are  from  Gorytes  mystaceus ;  the  fore  l^s  being  still  less  spined, 
and  the  hind  tibis  quite  simple.  This  species  1  have  selected,  as 
being  that  which  led  Saint  Fargeau  to  establish  his  theory,  consider- 
ing  it  a  parasite.  It  is,  however,  as  Mr.  Shuckard  and  myself  have 
discovered,  a  predatory  species  ;  and  that  gentleman  states  that  he  has 
seen  it  enter  a  tattd  bank  with  its  prey.  Mellinus  arvensis  (_fy.  80.  4.) 
has  stronger  and  longer  spines  to  the  fore  tarsi,  and  the  hind  tibia 
has  a  marginal  row  of  short  spines.  This  is  common  in  sam/y  dis- 
tricts, its  prey  consisting  of  DIptera ;  but  it  has  not  been  observed 
to  burrow)  unless  indeed  Reaumur's  figure,  subsequently  noticed,  be 
intended  for  it.    F^,  80.  s.  represents  a  more  decidedly  fossorial 
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species,  Gory  tes  4-fasciatus  Fab.^  at  least  judging  from  the  armature 
of  the  legs  ;  but  ics  economy  has  not  been  observed.  Fig,  80.  6.  ex- 
hibit the  legs  of  Miscophus  bicolor^  observed  by  me  to  burrow  in  sand  ; 
the  fore  legs  are,  however,  very  sparingly  armed  with  short  simple 
spines,  and  the  hind  tibiae  nearly  simple ;  and  fig.  80.  7.  are  details  of 
Ceroeris  arenaria,  a  true  9and  burrower ;  having  the  fore  legs  very 
strongly  ciliated,  and  the  hind  tibiae  armed  with  many  short  strong 
spines.  Other  figures,  illustrating  the  fossorial  structure  of  the  legs, 
will  be  found  under  the  family  Sphegidse ;  in  which  also  will  be  found 
the  details  of  Ceropales  maculata,  a  species  having  perfectly  simple 
legs,  and  regarded  as  a  parasite. 

Although  there  is  much  general  similarity  in  the  habits  of  the  truly 
fossorial  species,  there  is  considerrble  diversity  in  the  details  of  their 
proceedings :  thus,  whilst  Oxybelus  conveys  its  prey  by  means  of  its 
hind  legs,  Pompilus  and  Ammophila  walk  backwards,  dragging  it 
with  their  mandibles.  <'  Astata,  Tachytes,  Psen,  Crabro,  M ellinus,  and 
Cerceris,  fly  bodily  and  directly  forward  with  it  in  their  mandibles, 
assisted  by  their  fore- legs."  (Shuckard,  1.  c.)  From  my  own  observ* 
ations,  each  species  appears  ordinarily  to  confine  itself  to  its  own 
particular  prey.  Instances  are  on  record,  however,  in  which  con- 
siderable diversity  in  the  prey  of  the  same  species  has  been  observed : 
this  probably  arose  from  the  female  not  being  able  to  discover  her 
legitimate  prey ;  thus  Serville  and  Saint  Fargeau  state  that  Bembex 
rostrata  indifferently  collects  the  species  of  Eristalis,  Stratiomys,  and 
the  larger  Muscidae ;  but  it  may  be  regarded  as  the  ordinary  rule, that 
each  species  confines  itself  to  its  peculiar  prey :  thus,  numbers  of  the 
9ame  species  of  fiiy  or  larva  are  found  in  the  same  cell,  although  this 
must  sometimes  be  a  matter  of  difficulty ;  as,  in  the  case  recorded  by 
Reaumur  (torn.  vL  p.  272.),  where  numbers  of  individuals  of  a  species 
of  Anthrax,  ^'plus  rares  qu'aucune  des  [[mouches]  pr6c6dentes,**  were 
found  <'  dans  d'autres  trous ;"  and  in  other  cases  mentioned  to  me  by 
the  Senator  Van  Heyden,  of  Frankfort,  and  M.  Audouin,  in  which 
numbers  of  the  very  rare  Ogcodes  gibbosus  had  been  thus  stored  up 
by  one  of  these  insects  for  its  young.*  The  prey  is,  moreover,  very 
various,  comprising  insects  of  nearly  every  order ;  the  Coleopteraty 

*  Reaumur  also  figures  (torn.  ▼!.  pi.  27.)  cells  separately  filled  with  numbers  of 
specimeosof  a  Chironomus?  Tetanocera?  and  Thereva? 

f  Mr.  Shuckard  states  that  he  knows  only  one  instance  in  which  a  Coleopterous 
insect  is  subject  to  the  attacks  of  these  Fossores ;  namely,  Strophosomus,  one  of  the 
Curculionidae,  preyed  upon  by  Cerceris  arenaria.  Lizus  Ascanii,  and  several  other 
Curculionidse,  are  preyed  upon  by  several  other  species  of  Cerceris.  (See  infi-iU^ 
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Hemiptera,  Homoptera,  Lepidoptera,  Hymenoptera^  Diptera,  and 
spiders,  contributing  to  the  support  of  this  tribe  :  and  insects  in  the 
larva,  pupa,  and  imago  states  are  employed  for  this  purpose.  The 
number  of  individuals  enclosed  in  each  cell  varies  according  to  the 
size  of  the  species,  and  of  the  progeny  for  whose  support  it  is 
buried :  thus,  whilst  Ammophila  subulosa  buries  a  single  Lepidopterous 
larva,  as  many  as  fifty  or  sixty  Aphides  are  shut  up  in  a  single  cell 
by  other  species. 

i  The  Insectivora  or  Fossores  are  divisible  into  the  six  following 
families:  1.  or  9.  Crabronidae;  2.  or  10.  Larridse;  3.  or  11.  Bem- 
becidse;  4.  or  12.  Sphegidse;  5.  or  13.  Scoliidse;  and  6.  or  14.  Mu- 
tillidae.  The  latter  family,  although  placed  by  Latreille  with  the 
ants  in  his  section  Heterogyna^  naturally  enters  the  same  group  as 
Scolia,  Tiphia,  &c. ;  the  female  Mutillae  being  evidently  apterous 
Fossores,  rather  than  solitary  ants :  indeed,  the  supposed  males  of 
one  of  the  Mutillideous  genera  Methoca  have  until  very  recently  been 
regarded  as  a  distinct  genus  belonging  to  the  Scollidae.  In  some  of 
the  works  of  Latreille  three  other  families  are  added,  namely,  the 
Nyssonii,  separated  from  the  Crabronidae,  the  Pompilidse  from  the 
Sphegidae,  and  the  Sapygidae  from  the  Scoliidae.  In  regarding  them 
merely  as  subfamilies,  I  adopt  the  views  of  Latreille's  Genera 
Crustaceorum,  &c. 


The  family  Crabronida  *  Leachy  with  which  I  also  unite  the  Nys- 
sonids  Leach^  have  the  head  generally  large  {Jig*  81.  i.    Crabro 
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Scheven^  in  Der  Naturfoncher.  St.  20  (palmated  species  of  Crabro.) 

Lepelletier  de  Saint  Fargeau,  M6m.  g.  Gorytes,  in  Ann.  Soc.  £nt  de  Franoe,  torn.  i. 

—  Ditto,  together  with  M.  Brull6,  Monogr.  g.  Crabro,  in  Ann.  Soc.  Ent.  de 

France,  1834. 
LatreiUe,     Note  of  Habits  of  Philanthus  apivorus.     Bull.  Soc.  Philomat.  torn,  ii., 

1799,  and  in  the  Hist.  Nat.  Fourmis. 
Thunberg.      Note  on  Trypozylon  figulus  in  Vetensk.  Acad,  nya  Handl.,  1808.  — 

Ditto,  Monographia  Philanthi,  Nov.  Act  Upsal,  vol.  viL 
BrulUt  in  Ann.  Soc.  Ent.  de  France,  torn,  ii.,  1833  (n.  g.  Nephridia.) 
Shuekard,  in  Trans.  Ent.  Soo.  vol.  i.  and  iL  (ut  ittprd, ) 
Sckdffer,     (Crabro  cribrarius)  Abhandl.  von  Insect.  No.  11. 
Schrtbert  in  Der  Naturforscher,  15  St  and  20  St 
Kettdt  in  Isia,  1828  (Crabro  parisinus.) 
FabrieiuB,  SpinoUif  Panzer ,  Jurine,  Rossi,  BrvIU  (Morea),  Savipny,  (Egjrpte). 
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Fig.  81. 


vagus;  3 — 10.  details  of  ditto,  3.  the  head  seen  in  fVont),  and  nearly 
square  when  viewed  fl-ora  above,  and  sometimea  broader  than  the 
thorax ;  the  upper  lip  is  generally  transverse,  small,  and  but  slightly 
prominoDt  (^9.  81.  3.);  the  mandibles  have  the  outer  margin  but 
slightly  curved,  and  not  with  a  deep  incision  on  the  outside  near 
the  base,  as  in  the  Larridte :  they  are  narrow,  and  vary  in  the  number 
of  their  terminal  teeth  (^fig.  81.  4-  £.),  being  sometimes  entire ;  th« 
Diaxillie  {Jig.  81.  e.)  and  labium  {Jig.  81.  7.)  do  not  unite  to  form 
an  elongated  snout ;  the  antenns  {Jig.  &!■  6-  f  ^'  S'>  ^^-  3  ditto  of 
Crabro  cribrarius,  14.  ^  Crabro  tibialis)  are  straight,  or  somewhat 
elbowed,  often  gradually  incrassated,  the  joints  being  short  and 
dosely  united  together.  The  collar  is  less  elevated  than  the  me- 
sothorax,  and  very  short,  its  sides  not  extending  to  the  base  of  the 
wings.  The  legs  are  of  moderate  length;  the  anterior  tibiie  have  a  di- 
lated spur,  pectinated  on  the  inside  ;  and  the  basal  joint  of  the  fore 
tars!  has  a  corresponding  notch,  which  is  ciiiat«d.  The  abdomen  is 
of  variable  form,  being  in  some  species  attadied  to  the  thorax  by 
means  of  a  long  peduncle.  The  number  of  the  submarginal  cells 
varies  from  one  to  four. 

This  family  is  of  considerable  extent,  and  comprises  insects  of 
moderate  size,  often  closely  resembling  wasps  in  their  appearance  and 
colouring,  and  of  great  activity  ;  they  ere  especially  fond  of  settling 
on  the  broad  leaves  of  plants  exposed  to  the  sun. 

This  family  may  be  divided  into  two  subfamilies,  the  Crabronides 
and  Nyssonides.  In  the  former  the  head  is  large  and  square  ;  the  an- 
tennffi  often  thickened  at  the  tips ;  the  abdomen  either  oval  or  elliptic 
i>eing  largest  in  the  centre,  but  sometimes  it  is  davate,  the  base  being 
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narrowed  into  a  peduncle.  In  the  early  works  of  Latreille,  some  of 
the  genera  arranged  in  this  subfamily  in  the  generic  synopsis  were 
placed  with  the  Nyssonidse  and  Larridas ;  the  chief  difference  between 
the  two  families,  given  in  the  Consid^ixiions  Giniralesy  being  the  large 
size  of  the  head  in  the  Crabronides.  In  thus  uniting  them  with  the 
other  Crabronides»  I  follow  the  arrangement  of  the  Regne  Animal. 

The  species  of  this  family  are  varied  in  their  economy,  the  same 
genus  occasionally  comprising  species  which  are  apparently  parasites, 
as  well  as  others  which  form  their  own  nests ;  at  least  if  we  regard  the 
armature  of  the  legs  as  indicative  of  these  habits.  Such,  for  instance, 
is  the  case  in  the  typical  genus  Crabro,  which  St.  Fargeau  has  sepa- 
rated into  eleven  genera,  founded  primarily  upon  the  presenoe  or 
absence  of  ciliae  in  the  fore-legs  of  the  females.  Other  characters 
have  also  been  selected,  which  certainly  appear  too  trivial,  even  in 
some  cases  separating  tlie  sexes  of  the  same  insect,  as  suggested 
by  Mr.  Shuckard  {Essay y  p.  121.  and  142.).  This  genus  comprises 
some  singular  modifications  of  form,  especially  in  the  males,  some  of 
which  have  only  12  joints  in  the  antennae  {fig*  81.  9.),  offering  a  re- 
markable exception  to  the  characters  of  the  Aculeate  division.  St. 
Fargeau  is  evidently  correct  in  regarding  these  individuals  as  males 
with  anomalous  antennae  rather  than  as  females  with  7-jointed  ab- 
domens {fig.  81.  10.),  as  they  were  considered  by  Vander  Linden. 
Crabro  lapidarius,  fossorius  X.,  vagus  Linn,  (^fig>  81.  i.),  and  others 
forming  St.  Fargeau's  genus  Solenius,  exhibit  this  peculiarity,  several 
of  the  joints  being  notched  beneath  in  the  males,  as  well  as  C.  Phi- 
lanthoides  Panz,  (subterraneus  JFab,),  C.  alatus  Panz.^  and  others 
forming  the  genus  Ceratocolus  St.  F.,  in  which  they  are  entire,  as 
they  are  also  in  C.  (Thyreus  St.  F.)  vexillatus  Pa?.,  in  which  the 
identity  of  the  male  sex  is  proved  by  the  fore-legs.  St.  Fargeau 
asserts  the  same  of  C.  tibialis  Fab,y  Pz. ;  but  this  is  inaccurate,  the 
male  antennae  (although  very  irregular  and  notched)  being  decidedly 
12.jolnted  (^fig.  81.  14.,  and  see  my  Observations  in  Trans.  Eni.  Soe. 
vol.  i.  p.  204.  tab.  22.).  Mr.  Curtis  described  the  labium  as  varying 
considerably  in  the  two  sexes,  being  very  short  in  Uie  females,  but  as 
long  as  the  palpi,  and  subcylindrical  in  the  males.  In  recent  specimens, 
however,  which  I  have  dissected  of  C.  cribrarius  and  vagus,  the  labium 
of  the  females  {fig.  81.  7.)  is  longer  than  the  palpi,  dilated  at  the  tip, 
and  furnished  on  each  side  at  the  base  with  a  minute  lacinia,  at  least 
in  the  latter  {fig.  81.  ii.).     Tliis  genus  is  further  remarkable  for 
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having  the  ocelli  in  some  of  the  species  arranged  in  a  slight  curve>  and 
not  in  a  triangle ;  and  the  anterior  tibisB  in  the  males  of  some  of  the 
species  are  singularly  dilated  into  a  broad  homy  plate.*  In  Crabro 
tibialis  Pz,y  the  basal  joint  of  the  anterior  tarsi  is  also  furnished  with 
a  broad  wing-like  membrane,  overlooked  by  St.  Fargeau  and  Brull^, 
who  form  this  insect  into  the  genus  Corynopus,  incorrectly  stating 
that  the  anterior  tarsi  of  the  males  are  simple. 

The  species  whose  economy  has  been  clearly  traced  make  their  cells 
in  wood,  boring  into  palings,  posts,  willow-stumps,  &c.  (C.  xylurgus 
Shk.y  Crabro  cephalotes,  one  of  the  most  ferocious  and  predatory  of 
the  group,  has  simple  anterior  tarsi,  but  the  poisteribr  tibiae  are  spurred. 
This  species,  according  to  Mr.  Shuckard,  employs  its  mandibles  in 
forming  a  cylindrical  cell  in  decaying  trees,  passing  the  particles  of  wood 
beneath  them,  and  ejecting  them  behind  by  means  of  the  spines  with 
which  the  posterior  tibiae  are  armed.  C.  cribrarius,  according  to 
Latreille,  provisions  its  cell  with  the  larvae  of  a  small  Pyralis^  which 
feeds  upon  the  oak  (Tortrix  chlorana)  ;  but  Mr.  Shuckard  states 
that  it,  as  well  as  C.  patellatus,  employ  Diptera  for  this  purpose,  as  is 
also  the  case  with  other  species.  I  have  captured  C.  (Crossocerus 
St,  F.)  leucostoma^  burrowing  into  rotten  wood,  and  also  carrying  its 
prey,  which  consisted  of  a  specimen  of  Anthomyia  pluvialis  Meig.\  ; 
and  I  am  indebted  to  Mr.  Pickering  for  specimens  of  a  nest  found  in 
rotten  wood,  covered  with  the  remains  of  blue-bottle  flies,  from  which 
I  reared  Crabro  vagus,  the  larva  of  which  is  white  and  fleshy,  with  a 
scaly  head  bent  under  the  breast,  the  extremity  of  the  body  being  also 
incurved  {fig-  81.  15.  larva  of  the  natural  size,  16.  ditto  magnified, 
seen  from  beneath,  17.  ditto  seen  laterally).  It  is  destitute  of  legs,  but 
the  segments  are  dorsally  provided  with  a  transverse  elevated  ridge, 

*  In  Crabro  cribrarius  ^  {fig,  81.  is.),  this  dilatation  is  covered  with  small  mem- 
branous transparent  dots,  which,  as  Latreille  observes  {HisU  Nat.  xiii.  321.}, 
gives  it  the  appearance  of  being  pierced,  as  indeed  it  was  supposed  to  be  by  Ro- 
lander,  who  thought  it  was  used  by  the  males  as  a  riddle  through  which  the  pollen 
of  flowers  was  passed,  the  finer  particles  only  serving  for  the  impregnation  of  the 
plant !  De  Geer,  however,  disproved  this  notion  by  figuring  the  limb  correctly. 
(Mim.  torn.  ii.  tab.  28.  f.  2, 3.) 

f  Bouch^  has  described  the  larva  of  this  epeciCB  (Naturgeach,  d,  Ins.  p.  178.),  as 
well  as  that  of  Stigmus  (Diodontus  minutus  Fab. ).  Reaumur's  fig.  14.  pi.  27.  voL  vi. 
reared  from  cells  filled  with  flies  resembling  house  flies  (fig.  1.  k.),  is  apparently 
a  small  yellow-spotted  Crabro,  it  being  stated  that  its  fore-wings  "  ne  se  plient 
jamais."  In  Inaeet  Architecture  (p  52.)  it  is  erroneously  stated  to  belong  to  the 
waq>.genus  Eumenes. 

VOL.  II.  O 
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which,  doubtless,  serves  them  instead  of  feet.  The  clypeus  and  upper 
lip  are  distinct  and  transverse  (^fig.  ^1.  18.  fVont  of  head;  lO.  ditto 
sideways) ;  the  mandibles  horny  and  tridentate,  the  maxillae  and  labium 
short,  and  formed  of  fleshy  lobes  soldered  together  without  any  palpi ; 
the  labium  having  three  minute  tubercles,  the  central  one  being  evi- 
dently the  organ  from  which  the  silken  threads  are  discharged  for  the 
formation  of  the  cocoon.  Exclusive  of  the  head,  the  body  is  composed 
of  thirteen  segments,  (numbered  in  my  figures  from  1  to  13,)  the  first 
and  second  of  which  are  furnished  at  their  posterior  lateral  margins 
with  a  pair  of  spiracles ;  and  the  4th,  5th,  6th,  7th,  8th,  9th,  10th,  and 
11th  have  also  a  pair  of  spiracles  placed  on  their  anterior  margins, 
so  that  there  are  twenty  spiracles  in  the  whole*  The  larvee,  when  first 
I  examined  them,  were  enclosed  in  an  oblong-oval  case  of  a  thin  papy- 
ritious  appearance,  and  of  a  pale  reddish  brown  colour  (^.  81.  ao.)^  to 
the  outside  of  which  the  remnants  of  the  flies,  which  had  served  for 
the  support  of  the  larvae',  were  attached.  It  is  proper  to  state,  in  con- 
sequence of  an  observation  made  by  Mr.  Shuckard  in  a  note  to  Bur- 
meister's  Manual  TrantL^  p.  357*1  that  both  sexes  of  the  Crabro 
were  reared  by  me  from  larvee  precisely  agreeing  in  the  number  of 
their  segments.    (See  Trans*  EnL  Soc.  vol.  ii.  p.  127.) 

M.  Walckenaer  states  that  there  are  three  species  of  small  Crabros 
with  the  face  silvery,  which  constantly  endeavour  to  enter  parasitically 
into  the  cells  of  Halictus,  two  of  which  he  names  C.  punctatus  and  C. 
crassipes.  {Mem.  HalicL  p.  35.) 

The  genus  Trypoxylon  Lalr.y  at  once  distinguished  by  its  reniform 
eyes  {Jig>  82. 9.)  and  long  abdomen,  was  considered  by  Saint  Fargeau 
{Enc.  MSth,  torn, X,  p.  74*9.)  as  parasitic;  and  consequently  that  its 
name,  given  to  it  in  allusion  to  its  wood-boring  habits,  was  inapplicable* 
TheLinnaean  account  of  its  habits,  as  observed  by  Bergman  (St/st  Nat., 
vol.  ii.  p.  943.),  is,  however,  substantially  correct,  as  I  have  clearly 
proved  by  some  facts  published  in  the  Trans.  Ent.  Soc.  vol.  i.  p.  205. ; 
although,  from  having  repeatedly  seen  it  enter  the  burrows  of  other 
insects,  I  was  at  first  induced  to  adopt  the  notion  of  St.  Fargeau.  Its 
object,  however,  I  subsequently  found  was  evidently  to  make  use  of 
the  holes  of  other  insects  commenced  in  wood-work,  by  first  enlarging 
and  then  plastering  them  with  a  coating  of  fine  sand.  The  prey  of 
T.  figulus  is  a  small  spider,  which  appears  to  me  to  be  the  young  of 
Cpeira  diadema.  Mr.  Kennedy  (Land,  and  Ed.  Phil.  Mag.,  Jan. 
1837)  also  observed  it  carrying  spiders,  varying  greatly  in  size,  into 
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holes  in  posts  and  straws  in  a  thatch ;  placuig  them  in  cells  separated 
from  each  other  hy  a  double* partition  of  clay;  a  single  egg  being 

^  placed  in  each  cell,  attached  to  the  abdomen  of  a  spider,  near  the  bot- 

4  torn  of  the  celh    Sometimes  as  many  as  twelve  or  more  spiders,  if 

small,  are  placed  in  one  cell.  The  female  makes  a  buzzing  noise 
when  constructing  the  day  partitions.  Trypoxylon  davicerum  is  si- 
milar in  its  habits,  but  it  does  not  leave  any  space  between  ita  cells. 

i'  Mr.  Shuckard  also  mentions  that  the  former  had  been  observed  in  the 

act  of  depositing  a  small  round  ball  or  pellet,  containing  about  fifty  indi- 

2::  viduals  of  a  species  of  Aphis,  in  a  hole  in  a  post,  pre-occupied  by  an 

'z>  Odynerus ;  but  surely  some  error  must  have  crept  into  this  statement. 

s  (See  further  on  the  habits  of  this  genus,  Shuckard,  Essay^  p.  116. ; 

T-  St.  Fargeau,  Enc.  MM,  tom.  x.  p.  750. ;  Curtis,  E,  E.  p«  652« ;  and 

t.^  Thunberg,  in  Swedish  Tram.  1808.) 

r  Pemphredon  lugubris  (P.  unicolor  .7t<r.),  according  to  Latreille  and 

Shuckard,  provisions  its  nest  with  Aphides  (and  see  Curtis,  fol.  632.)« 
The  latter  author  states  that  he  had  never  seen  it  make  its  own  cell, 
but  which  he  considered  very  probable,  from  the  structure  of  its  jaws ; 
and  Mr.  Kennedy  states  that  P.  lugubris  Eab.  burrows  in  decayed 
wood,  and  throws  out  the  sawdust,  depositing  Aphides,  which  is  also 

f  the  case  with  P.  unicolor  Panzer.    P.  minutus,  however,  is  found 

f  only  upon  sand :  its  anterior  tarsi  are  simple,  but  the  posterior  tibias 

are  spined.  P.  insignis  is  considered  by  Mr.  Shuckard  to  be  a 
parasite^ 

Mr.  Kennedy  has  published  an  account  of  tlie  habits  of  Diodontus 
gracilis  and  corniger,  both  of  which  provide  Aphides  for  the  food  of 
their  progeny,  carrying  them  in  the  mouth  into  cells  in  the  holes  of 
posts.  He  also  discovered  the  cells  of  Stigmus  troglodytes  F.  L,  in 
hollow  straws  of  a  thatch  ;  the  cells  being  filled  with  minute  insects, 
which  appeared  to  be  the  larvae  of  a  Thrips,  as  many  as  fifty  being 
found  in  one  cell.  St.  Fargeau,  on  account  of  the  structure  of  the  legs, 
considered  this  to  be  a  parasitic  genus.  (Enc,  Mith.  tom.  x.  p.  493.) 

1  I  have  observed  Mellinus  arvensis  burrowing  in  sand  banks.    Mr. 

'  Shuckard  says  that  its  prey  consists  of  Diptera*,  especially  Muscidse ; 

I 

*  Mr.  Curtis  attributes  to  the  females  of  this  genus  an  economy  which  has  not 
been  noticed  in  any  other  Fossorial  Hymenoptera,  namely,  that  of  carrying  dead  fltea 
to  the  young  larrn  when  hatched,  for  the  latter  to  feed  upon.  He  indeed  recordiT 
the  observation,  that  he  had  obserred  a  female  Mellinus  flying  about  with  a  large 
blue  fly  (probably  Musca  vomitoria),  which  it  afterwards  drew  into  its  burrow,  in 

O   2 
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and  Kirby  and  Spence  state  that  it  selects  the  smaller  flies,  including 
the  troublesome  Stomoxys  calcitrans.  {Lnttod,  to  Ent,  vol.  i.  p.  263. ) 
Panzer,  however,  records  its  preying  upon  an  Aphis.  I  regard  Reau- 
mur's figures  13 — 17.  pi.  26.  torn. vi.  as  representing  this  species;  its 
cells  being  filled  with  Dipterous  <<  mouches/*  its  fore  wings  not  being 
folded,  and  its  abdomen  peduncled.  In  Insect  Architecture  (p.  53.) 
the  cocoon  of  this  insect,  copied  from  Reaumur,  is  stated  to  be  that 
of  <*  a  carpenter  wasp,  composed  of  sawdust  and  wings  of  insects  ;" 
but  incorrectly,  Reaumur  expressly  stating  that  its  cells  were  found 
in  the  sand  (torn.  vi.  p.  269.). 

Gorytes  Latr,  is  another  genus,  comprising  species  varying  consi- 
derably inter  se,  in  respect  to  the  armature  of  the  legs,  whence  St. 
Fargeau  has  divided  them  into  numerous  genera,  as  in  Crabro.  The 
more  recent  observation,  however,  in  this  country,  of  the  habits  of 
some  of  the  species,  supposed  to  be  parasites,  in  consequence  of  the 
absence  of  cilise,  or  spines,  is  sufficient  to  prove  the  impropriety  of 
such  a  step.  In  June,  1837,  I  observed  the  female  of  G.  mystaceus 
engaged  in  protruding  her  legs  and  sting  into  a  patch  of  the  frothy 
secretion  caused  by  the  larva  of  Aphrophora  spumaria,  without,  how- 
ever, being  able  to  dislodge  the  occupant.  Subsequently  I  saw  it 
similarly  occupied  with  a  drop  of  water,  evidently  mistaken  for  the 
froth :  it  then  tried  another  patch  of  the  fi'oth,  but  unsuccessfully ; 
but  I  shortly  afterwards  observed  it  with  a  larva  of  this  insect,  which 
it  carried  beneath  its  body  by  the  help  of  its  middle  legs.  Mr. 
Shuckard  has  also  captured  it,  as  well  as  his  G.  Fargeii  (G.  campestris 
St.  Farg.)y  with  a  similar  prey. 

The  species  of  the  genus  Psen  (P.  ater  Fab.),  according  to  Mr. 
Shuckard,  nidificate  in  sand  ;  whereas  those  of  his  genus  Mimesa  (P. 
equestris  and  bicolor)  appear  to  be  wood  burrowers,  and  provision 
their  cells  with  the  larvae  of  different  species  of  Homopterous  insects. 
Psen  atratum  has  been  observed  by  Mr.  Kennedy  to  make  its  celb 


spite  of  its  struggling;  but  I  much  doubt  if  the  Mellinus  had  at  that  time  even 
deposited  its  eggs.  M.  Du  Hamel  also  was  of  opinion,  that  the  females  of  the  insect 
figured  by  RiavmwTt  torn.  vi.  pi.  26.  fig.  16.  (which  I  regard  as  a  Mellinus)  fed  their 
young  daily  with  flies  {Mhn,  torn.  vi.  p.  269. )  ;  but  R^umur  gives  no  assent  to  such 
observations.  lAtreille  indeed  says  {Hist.  Nat,  Ins,  torn.  xiii.  p. SI  3. ),  «*  C'est  surtout 
des  mouches  que  la  femelles  donnent  k  leurs  petits,**  but  the  preceding  paragraph 
proves  that  they  are  deposited  with  the  eggs. 
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in  the  strav  of  a  thatch  *,  providing  them  with  Aphides,  as  many  as  a 
hundred  of  which  were  found  in  some  of  them.  The  egg  is  white  and 
semitransparent,  and  ia  attached  to  the  abdomen  of  an  Aphis,  at  the 
bottom  of  the  cell.  {Lond.  and  Edinb.  Phil.  Mag.  Jan.  1837.)  ■ 

Fig.  82. 


The  beautiful  genus  Cerceris  ZoA*.  is  distinguished  from  all  the 
other  British  speciesby  the  contraction  of  the  segments  of  the  abdomen 
(Jig.%1.1.  ^,B.$.)  The  males  have  a  long  moustache  on  each  side  of 
the  clypeus,  just  above  the  base  of  the  mandibles,  as  figured  by  Savigny 
in  the  great  work  on  Egypt ;  who  also  represents  some  species  as  having 
the  face  produced  in  ii-ont  into  a  short  nose,  and  tlie  labium  on  each  side 
armed  at  the  base  with  slender  paraglossee.  There  is  considerable 
diversity  in  the  habits  of  the  species.  Walckenaer  has  given  us  a  mi- 
nute detail  of  the  economy  of  C.  ornata,  which  forms  its  nest  in  foot- 
paths, and  other  situations  exposed  to  the  sun,  to  the  depth  of  about 
five  inches,  but  in  a  tortuous  direction.  The  provision  which  this  in- 
sect lays  ap  in  store  for  its  progeny  consists  of  different  species  of 
Halictus  (H.  terebrator  WaUk.  and  a  small  green  species),  which 
^wund  in  the  same  situationi ;  three  individuals  of  the  former  and 
one  of  the  latter  being  enclosed,  in  a  half-dead  state,  for  the  supply 
of  one  larva.  (Mr.  Shuc^ard  mentions  H.  rubicundus,  fulvo-cinctus, 
and  leucozonius ;  and  Walckenaer  adds,  that  when,  at  the  close  of  the 
season,  the  Halictus  terebrator  becomes  scarce,  the  Cerceris  will  take 


■   Pien  1    cBliginotiu  ?  is  recorded  in  the  Eiitaauiogltid  Xtujiati 
make  iu  cells  in  straws  of  a  thatoh,  eachslraw  oontainingos  many  as  ten  or  tvi 
(he  UrvB  :  the  itatement,  hoverer,  tliat  in  the  month  of  Augiut  many  of  the: 
frequented  bj  Ihem  were  filled  with  a  sweet  glutinous  lubitancc,  sec 
the  apinini  that  these  iniecu  were  the  l^tinute  iababitanU  of  the 
O  3 
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Other  species.*)  The  larra  is  described  by  the  latter  as  possessing 
twelve  segments,  exclusive  of  the  head  and  an  anal  tubercle  (making 
fourteen  segments  in  the  whole).  The  head,  which  the  insect  moves 
about  in  all  directions,  has  two  small  blade  tubercles  on  the  lower  part 
of  the  face,  which  appear  to  be  eyes,  but  different  from  the  ocelli  of 
the  imago ;  it  is  destitute  of  antennae  :  the  labrum  is  separated  by  a 
line  from  the  clypeus  ;  the  lower  lip  is  elongated,  cylindrical,  swollen, 
protruded  beneath.  [This  protruded  part,  I  apprehend,  is  the  true 
labium  and  the  lateral  parts.]  The  maxillse  [or,  rather,  the  man- 
dibles] are  cylindrical ;  and  in  the  middle  they  are  enclosed  between 
the  labium  and  upper  lip.  The  last  segment  of  the  body  is  termi- 
nated by  a  small  and  very  curious  pointed  cone.  When  full  grown,  it 
spins  an  oval  and  slender  cocoon,  of  a  pale  colour,  thickened  at  one 
end,  and  provided  with  a  small  brush  of  black  hair,  which  is  used  in 
fixing  the  cocoon  in  the  ground.  (^Mimoire  sur  ks  Abeiikg  soiit.  Ha' 
hctey  p.  44.) 

Other  species  of  the  genus  provision  their  nests  with  species  of 
Curculionidse.  Of  these  I  have  published  {Trans,  EtU.  Soc.  up.  203.) 
an  account  of  the  habits  of  Cerceris  arenaria  Linn,  (laeta  Fab.  Cun,)y 
which  makes  its  burrow  in  sand,  and  provisions  it  with  a  species  of 
Strophosomus  (one  of  the  Curculionidse),  which  during  flight  it 
carries  by  means  of  its  four  fore  legs,  its  hind  legs  being  extended. 
According,  however,  to  the  Entomologische  Bemerkungen  (Brunswick, 
1790,  p.  6.),  other  short-snouted  weevils  are  employed  by  this  species, 
such  as  Pachygaster  picipes,  raucus,  &c.  Cerceris  aurita,  according 
to  Latreille  (Annahs  du  Mtiseum,  torn,  xiv.,  and  SuU.  Soc.  PhilomaL 
1810),  employs  the  destructive  Lixus  Ascanii  and  other  weevils ;  and 
M.  Bosc  has  described  two  other  species  of  this  genus  (^Annates 
d  Agriculture  J  tom.  Ivi.  p.  89.),  which  select  other  species  of  the  same 
family.  St.  Fargeau  also  states  that  they  have  the  instinct  to  capture 
these  beetles  at  a  time  when  their  elytra  are  soft,  from  having  been 
but  recently  disclosed. 

M.  Walckenaer  has  also  described  a  cocoon  which  he  discovered  in 
the  ground,  covered  with  the  debris  of  multitudes  of  a  species  of 
Chrysis,  and  which  he  considered  had  probably  served  for  the  food  of 
the  larva  of  one  of  these  insects. 

We  are  indebted  to  Latreille  for  a  most  interesting  account  of  the 
economy  of  Philanthus  triangulum  JPo^.,  apivorus  Lair,  (published  in 

*  Mr.  CurtiB  states  that  it  is  with  the  dead  bodies  of  the  Andiene  that  they  pro- 
vision their  nest;  but  thu  is  incorrect  {J9irit.  BnL  269.) 
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his  Hist.Nat,  FourmU^  p.  SO?.),  lliifl  species  burrows  in  hot  sandy  situ- 
ations, and  provisions  its  nest  with  hive  bees  *  ;  a  single  individual  of 
which  afler  being  stung  is  deposited  with  an  egg ;  and,  as  each  deposits 
five  or  six  eggs,  the  number  of  bees  destroyed  must  be  at  least  equal  to 
that,  if  not  more  considerable,  which  is  most  probable;  and  Latreille 
counted  as  many  as  fifly  or  sixty  females  occupied  in  making  their 
burrows  in  a  space  of  ground  120  ft.  long.  The  proceedings  of  this 
fine  species  do  not  materially  differ  from  those  of  the  Cerceris.  The 
mandibles  of  the  larva  are  described  as  two  <^  crochets  triangulaires 
plats,  courb^,  connivents,  tr^  durs,  bruns,  rapproch^  k  leur  base,  et 
reconverts  par  un  avanceroent,  en  forme  de  bee." 

I  am  indebted  to  M.  Perch6ron  for  the  cocoon  and  pupa  of  this 
species :  the  former  is  ten  lines  long,  flask-shaped,  and  formed  of  a 
single  thin  pellicle,  thickened  and  black  at  the  narrow  end. 

The  second  subfamily  Nyssonides  (Nyssonidse  Leach)  have  the  ab- 
domen of  an  ovoid-conic  or  conical  form,  being  broadest  at  the  base, 
and  never  attached  to  the  thorax  by  means  of  a  long  peduncle.  The 
head  is  of  moderate  size,  with  the  antennas  filiform,  the  basal  joint 
but  slightly  elongated,  and  the  mandibles  are  not  strongly  notched  on 
the  outside  at  the  base. 

The  species  of  the  typical  genus  Nysson  appear  to  nidificate  in 
the  sand,  but  their  prey  has  not  been  observed. 

The  genus  Oxybelus  Latr.  is  remarkable  for  the  armature  of  its 
thorax,  the  scutellum  (of  the  mesothorax)  is  simple,  and  the  metatho- 
racic  prsescutum  is  armed  at  the  sides  with  lobes,  and  the  base  of  the 
metathoracic  scutellum  with  a  spine  (^.  82. 12.  id.)  The  description 
given  by  Curtis,  Shuckard,  &c.,  is  not  sufficiently  precise.  The 
common  species,  O.  uniglumis  Linn,  abounds,  in  the  summer,  upoa 
the  flowers  of  umbelliferous  plants ;  and  Mr.  Shuckard  states  that  the 
female  has  a  peculiar  mode  of  carrying  and  holding  its  prey,  which 
consists  of  Dipterous  insects,  whilst  opening  the  mouth  of  its  burrow 
or  formmg  a  new  one.  It  is  a  bustling  little  creature,  and  I  have 
observed  that  it  uses  its  two  fore  legs  in  making  its  hole  with  the 
greatest  rapidity,  moving  them  alternately,  and  soon  scratching  the 
burrow  sufficiently  deep  to  cover  itself. 

*  Mr.  Curtis  adds,  that  it  most  commonly  places  an  Andrena  in  its  oell  (^Brit 
Ent.  No.  273.) ;  and  Mr.  Shuckard  ^Esway,  p.  248.)  says,  that  it  is  recorded  to  prey 
vpon  speeies  of  the  genus  Halictus,  thus  evidently  erroneously  confounding  it  with 
Cerceris  omata. 

O  4 
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Astata  Latr.  affords  an  example  of  the  confluence  of  the  eyes  in  the 
crown  of  the  head  in  the  males  i^fig*  82. 6.).  A.  hoops  Schr,  (A.  victor 
CurUt  ahdominalis  Pcmz,  Latr,)  is  the  only  British  species  {fig.  82. 
1.  9 ,  2.  labrum,  3.  mandible,  4.  maxilla,  5.  labium).  It  is  exceed- 
ingly active,  and  its  flight  is  very  rapid.  The  males  seem  to  select 
a  spot  on  the  ground,  or,  more  especially,  bits  of  dry  horse-dung, 
on  which  they  sit  for  a  length  of  time ;  but,  on  approaching  them, 
they  dart  off,  making  a  large  circle,  and  then  fly  back  to  the  same 
spot,  chasing  flies,  &c.,  away,  should  they  approach :  when  alighted 
they  turn  themselves  round  once  or  twice,  as  if  tor  make  a  complete 
survey,  and  then  remain  still  for  a  time.  I  have  captured  it  with  its 
prey,  which  consisted  of  the  pupa  of  Pentatoma  dissimilis  ? ;  but  Mr. 
Shuckard  states  that  he  always  found  it  to  consist  of  the  larva  of  P. 
bidens,  and  that  Mr.  Curtis  took  it  with  the  larva  P.  prasina.  Mr. 
Curtis,  however,  states  that  it  was  the  pupa  of  P.  prasina  or  of  P. 
dissimilis.  The  former  gentleman  also  states  that  Mr.  Smith  had  cap- 
tured it  carrying  off  Epcolus  variegatus  ;  and  he  has  also  informed  me 
that  he  caught  one  carrying  a  spider,  which  it  had  killed  with  its  sting. 


The  family  Larrid^  *  ifig*  3^*  i^*  Larra  Ichneumoniformis  ; 
15 — 18.  details  of  its  mouth)  is  closely  allied  to  the  preceding  family, 
but  differs  in  the  mandibles  [{fig.  82. 16.)  having  a  deep  notch  on  the 
outer  margin  near  the  base  ;  the  labrum  {fig.  82.  15.)  is  but  slightly 
exserted,  or  entirely  concealed  by  the  clypeus ;  the  maxillary  lobes 
(Jig.  82.  17.)  are  rather  large,  and  the  labial  lacinise  distinct  {fig.  82. 
18.) ;  the  abdomen  is  either  ovoid- conic  or  conical,  broadest  at  the 
base,  and  not  annexed  to  the  thorax  by  means  of  a  peduncle ;  the 
collar  is  small,  and  does  not  extend  backwards  to  the  base  of  the 
wings ;  the  legs  are  of  moderate  size,  those  of  the  females  generally 
strongly  ciliated  for  burrowing.  This  family  is  of  small  extent,  and 
the  species  of  which  it  is  composed  are  of  small  or  but  moderate  size. 
They  are  ordinarily  found  in  sandy  situations,  but  the  precise  eco- 


*  BiBLio<3R.  Refer,  to  the  Laeeidjk. 

BrttBd,  in  Ann.  Soc.  Ent.  de  France,  torn.  iL    (Nephridia.)' 
Shuckardf  Trans.  Ent.  Soc.  vol.  ii.  (Monogr.  Pison.) 

The  general  works  of  Fabricius,   Roasif  Spinola,    King  (Symb.    Phys.),    Savigny 
CEgvPtc),  BruU^  (Morea).  ^c. 
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Domy  of  very  few  of  the  species  has  been  hitherto  observed.  Many 
of  the  species  of  the  typical  genus  Larra  F(ib.  exhibit  a  splendid 
sericeous  coating,  and  are  further  distinguished  by  the  two  upper 
ocelli,  which  are  large,  and  tortuous  in  their  form  (Savigny,  Egypf), 
The  species  of  the  allied  genus  Tachytes  Panz.  (Lyrops  Illig.)  are 
generally  captured  in  sand-banks.  L.  pompiliformis  is  stated  by  Mr. 
Sbuckard  to  provision  its  nest  with  the  larvae  of  a  small  Lepidopterous 
insect.  The  rare  British  species  Miscophus  bicolor  Jur.  (hitherto,  I 
believe,  taken  by  no  other  collector  but  myself)  also  frequents  sand 
banks,  in  which  I  have  observed  it  burrowing  (see  Trans.  Ent.  Soc. 
vol.  i.  p.  20S.),  although  its  legs  are  almost  destitute  of  spines  or 
ciliae  {fiP'  80.  6.).  The  beautiful  and  equally  rare  Dinetus  pictus 
Jur.  is  remarkable  for  the  curious  convoluted  antennae  of  the  males. 
The  exotic  genus  Palarus  is  at  once  distinguished  by  the  constricted 
segments  of  its  abdomen.  Savigny  has  figured  several  very  singular 
allied  insects  (^Egypte,  Hyminopt  pi.  11.),  in  one  of  which  the  maxil- 
lary palpi  are  quite  anomalous  {Jig.  82.  lo.),  the  fiflh  joint  being 
greatly  dilated,  and  terminated  by  two  large  oval  masses  attached  to 
the  joint  by  a  short  peduncle.  It  may  possibly  be  the  effect  of  disease, 
as  a  figure  of  a  palpus  of  the  ordinary  form  {Jig»  82.  il.)  is  added  by 
Savigny.  The  mandibles  in  this  species  are  very  slender  and  entire, 
both  externally  and  at  the  tip. 


The  family  BEMBECiDiB  *  {Jig.  82.  19.  Bembex  rostrata)  is  also  of 
small  extent,  corresponding  with'  the  genus  Bembex  of  Fabricius,  and 
chiefly  distinguished  by  the  structure  of  the  mouth.  The  labrum  is 
triangular  and  exserted ;  the  head  is  transverse,  the  eyes  extending 
to  its  posterior  margin  ;  the  mandibles  are  acute,  with  a  tooth  on  the 
inside ;  the  maxillae  have  the  terminal  lobe  well  developed,  being 
greatly  elongated  in  the  typical  genus  {fig*  82.  20.) ;  the  labium  is 
also  elongated,  forming  in  Bembex  a  very  long  tongue  {fig.  82.  21.), 


*  BiBUOGR.   Refer,  to  the  Bembeciojb. 

Duftmrt  Memoir  on  Stizus,  Annates  Soc.  £nt  de  France,  1838. 
EtchachoUz,  Entomographien. 

The    general     works     of  Fabrteiut,   Perty,    SpinoUh    Say,    King,  Rosti,  Savigny 
(Egypte),  Brutte  (Morea),  frc. 
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with  two  long  lateral  laciniae.  The  collar  is  minute>  not  extending 
laterally  to  the  base  of  the  wings ;  the  body  is  elongate,  and  pos- 
teriorly acuminated,  smooth,  and  generally  varied  with  black  and 
yellow  \  the  legs  are  short,  or  but  of  moderate  lengthy  and  the  anterior 
are  generally  furnished  with  strong  cilis.  They  are  of  a  moderate 
size ;  some  feWy  however,  are  nearly  as  large  as  any  known  Hymen- 
optera.  They  are  generally  inhabitants  of  hot  climates,  and  are 
extremely  active  in  their  movements,  flying  from  flower  to  flower,  and 
making  a  sharp  humming  noise ;  many  of  them  emit  a  rose-like  scent. 
They  appear  only  in  summer. 

No  species  of  this  family  has  hitherto  been  proved  to  be  a 
decided  inhabitant  of  this  country,  although  Donovan  has  figured  a 
species  of  Bembex  (B.  octo-punctata,  Srit.  Ins,  vol.  xiv.  pi.  474.). 
The  tjpe  of  this  genus  is  B.  rostrata  (Apis  rostrata  LinnJ),  which  is 
an  inhabitant  of  the  central  and  southern  parts  of  Europe.  It  is 
about  the  size  of  a  wasp.  This  genus  is  remarkable  for  having  the 
lower  parts  of  the  mouth  (the  maxillae  and  labium)  produced  into  a 
long  trunk  or  proboscis,  like  that  of  the  bees.  The  female  burrows  in 
the  sand  to  a  considerable  depth,  burying  various  species  of  Diptera 
(Syrphidae,  Muscidae,  &c.),  and  depositing  her  eggs  at  the  same  time 
in  company  with  them,  upon  which  the  larvae  when  hatched  subsist. 
When  a  sufficient  store  has  been  collected,  the  parent  closes  the 
mouth  of  the  cell  with  earth.  The  history  of  B.  rostrata  has  been 
detailed  by  Latreille  in  the  Annedes  du  Musium  tom.  xiv. ;  and  Bull. 
Soc.  PhilomaL  1810,  1811;  and  by  Messrs.  St.  Fargeau  and  Serville 
(^Encyd,  Mith.  tom.  x.  p.  497*)*  According  to  the  latter  authors,  the 
Bembex  is  subject  to  the  parasitic  attacks  of  Parnopes  carnea  (one 
of  the  Chrysididae),  as  above  described.  An  anonymous  correspondent 
in  the  EntomoL  Mag.  (vol.  iii.  p.  464.)  states  that  B.  rostrata  con- 
structs its  nests  in  the  soft  light  sea-sand  in  the  Ionian  islands,  and 
appears  to  catch  its  prey  (consisting  of  such  flies  as  frequent  the  sand ; 
amongst  others,  a  bottle-green  fly)  whilst  on  the  wing.  He  describes 
the  mode  in  which  the  female,  with  astonishing  swiftness,  scratches  its 
hole  with  its  fore  legs  like  a  dog.  Bembex  tarsata,  according  to 
Latreille,  provisions  its  nest  with  Bombylii. 

The  genus  Stizus  appears  to  form  a  connecting  link  between  this 
family  and  the  Scoliidae,  with  which  latter  it  agrees  in  the  males 
being  armed  with  one  or  three  acute  points  at  the  extremity  of  the 
body ;  the  lower  parts  of  the  mouth  are  not  produced  into  a  long 
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proboscis.  M.  Lten  Dufour  has  described  some  peculiarities  ex- 
hibited in  the  structure  of  the  intermediate  legs  and  antennae  of  the 
males  of  this  genus  (Ann.  Sac,  EnL  France^  1838,  p.  276.),  as  well  as 
the  structure  and  uses  of  the  spines  at  tlie  extremity  of  the  body 
of  the  males*  I  possess  a  remarkable  species  of  this  genus  from 
the  Cape  of  Good  Hope,  given  to  me  by  Dr.  Klug  (S.  alternans  Kl. 
MSS.),  in  which  the  base  of  the  abdomen  is  armed  on  the  under  side 
with  a  strong  curved  horn.  * 


The  insects  composing  Uie  family  SPHEGiD^f  (including  the  Pom- 
pilidoe)  are  distinguished  from  the  preceding  by  having  the  collar 
laterally  dilated  and  extending  as  far  as  the  base  of  the  wings ;  the 
legs  are  very  long,  the  posterior  pair  being  oflen  more  than  twice  as 
long  as  the  head  and  thorax  ;  the  antennsB  are  filiform  or  subsetaceous 
and  long,  composed  of  elongated  joints,  those  of  the  females  being 
oflen  convoluted  and  scarcely  serrated ;  the  body  is  long,  with  the 
abdomen  often  attached  to  the  thorax  by  a  long  peduncle;  the 
labrum  is  seldom  exserted ;  the  mandibles  are  elongate,  curved, 
narrow,  and  acute  at  the  tips,  and  not  notched  on  the  outside  at  the 
base  ;  the  eyes  are  entire ;  the  legs  are  in  general  eminently  fossorial, 

*  The  flame  character  exists  in  a  specimen  of  Bembex  monodonta  &iy,  sent  me 
by  Dr.  Harris,  of  Massachusetts. 


f  BuLiooa.  Refer  to  thk  SpHsain^. 

Klugy  in  Neue  Schriften  der  Gesellsch.  Nat,  freund.  zu  Berlin,  vol.  lii.    ( Sceliphron, 

Ammophila. ) 
DaMbom.     Monographia  Pompilorum  Suecis  Lund.  8to.  1829. —  Ditto,   Mono- 

grapbia  Sphegidum  (  et  Pompilorum)  Suecias,  in  Exercit  Entomol.  1831-32. 
Kirby.    Ammophila,  n.  g.  Insects  in  Trans.  Linn.  Soc.  tom.  iy.  1798. 
LepdUtier,  QmUe  de  Saint  Fargeauy  in  Gu6r.  Mag.  Zool.  Ins.  29,  30.  (Macromeris). 

—  Ditto,  33.  (Sphex  Latreillei).  —  Ditto,  34.  (Sphex  Thunbergii.) 
JTeyer,  on  Peptis  lutaria,  in  Germar  Mag.  der  £nt.  toL  iv,  p.  409. 
Maliday,  in  Tnna,  Linn.  Soc  toI.  zvii.  (G.  Chirodamus.) 
Sehiodte,     Pompilidarum  Daniae  Disp.  Syst  Havnis,  1837.  8to. 
SkuekartL    Essay  Fossores.  —  Ditto,  in  Trans.  Ent.  Soc.  yoI.  ii.'p.  72.  (Exeirus.) 
Fabrieiut,  Klug  (Symb.    Fhys.),    Coquehert,  Drury,   Savigny  (Egypte),  Shuckard, 

Soi$ij  Sptnohj  Pamtr,  Perty  (Brazil),  ^mXtf  (Morea). 
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the  anterior  tibiae  and  tarsi  being  strongly  ciliated,  and  the  posterior 
tibiiE  opined  in  the  females. 

Some  of  these  insects,  iniiabiting  tropical  climates,  are  amongst  the 
largest  of  HymenopterouB  insects,  the  wings  measuring  not  less  than 
four  inches  in  expanse.  They  are  exceedingly  active  and  very  resUess 
in  their  motions,  and  may  often  be  seen  upon  sand-banks,  &c.  running 
along  with  their  wings  in  constant  vibration.  Their  sting  is  very 
powerful.  They  are  considerably  varied  in  their  colours,  and  a  few 
of  them  are  splendidly  metallic. 

Latreille  in  some  of  his  earlier  works  divided  this  family  into  two, 
the  Sphegides  and  Pompilides.  In  his  Genera  Crvataeeontm,  however, 
as  well  as  in  the  second  edition  of  the  Regne  Animat,  they  consti- 
tuted but  a  single  family.    I  therefore  regard  them  as  subfamilies. 
Fig.  83. 


The  first  subfamily  Sphegides  has  the  collar  narrowed  in  front, 
forming  an  elevated  piece  or  node  ;  the  first  segment  of  the  abdomen, 
as  well  as  occasionally  a  part  of  the  second,  is  contracted  into  an 
elongated  peduncle  ;  the  fore  wings  always  exhibit  three  perfect 
Bubmarginal  cells,  and  the  commencement  of  a  fourth  terminal  one. 
Of  these  insects,  Ammophila  Kirby,  and  Pelopteus  Fab.  are  both  re> 
markably  distinguished  by  the  extreme  slenderness  and  length  of  the 
abdominal  peduncle,  which,  especially  in  the  latter,  is  not  thicker  than 
a  fine  pin.  The  genus  Ammophila  {Jig.  83.  i.  A.  sabulosa  ?  -.Jig.  8—13. 
details  of  this  species),  as  the  generic  name  imports,  was  established 
by  Mr.  Kirby  in  an  interesting  memoir  published  in  Linn.  Soc.  Trant. 
vol.  iv.  and  is  further  distinguished  by  the  great  elongation  of  the 
maxillK  and  labrum  (^Jig.  83.  3.  represents  the  front  of  the  head ; 
Jig.  83.  3.  tbe  labrum ;  fig.  83.  4.  the  mandible  ;  Jig.  83.  a.  the  max- 
illa with  its  apical  lobe  reflexed ;  Jig.  83.  6.  the  same  with  the  lobe 
extended ;  Jig.  83.  7.  the  labium,  with  the  ligula  partially  withdrawn 
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into  the  tube  of  th^  mentum  vfig*  83.  8.  the  same  entirely  exserted; 
Jig.  83.  9.  the  anterior  fossorial  tarsus ;  fig,  83. 10.  the  base  of  the 
posterior  tarsus  with  the  ciliated  tibial  spur ;  fi^.  83.  ii.  the  abdomen 
of  the  female  seen  sideways,  showing  that  the  ventral  arc  of  the  first 
segment  is  anteriorly  transformed  into  a  complete  cylinder,  forming 
the  first  apparent  segment  of  the  peduncle).  The  species  inhabit 
sandy  districts,  in  which  A.  sabulosa  Linn,  (vulgaris  Kirby)  forms  its 
burrow,  using  its  jaws  in  burrowing;  and  when  they  are  loaded,  it 
ascends  backwards  to  the  mouth,  turns  quickly  round,  flies  to  about  a 
foot's  distance,  gives  a  sudden  turn,  throwing  the  sand  in  a  complete 
shower  to  about  six  inches'  distance,  and  again  alights  at  the  mouth  of 
its  burrow.    (Westwood,  in  Trans,  Eni,  Soc,  voL  i.  p.  200.) 

Latreille  states  that  this  species  provisions  its  cells  with  caterpillars, 
but  Mr.  Shuckard  states  he  has  observed  the  female  dragging  a  very 
large  inflated  spider  up  the  nearly  perpendicular  side  of  a  sand-bank, 
at  least  twenty  feet  high,  and  that  whilst  burrowing  it  makes  a  loud 
whirring  buzz*  (^Essay  p.  77.);  and  in  Uie  Trans,  EntamoL  Soc, 
(vol.  i.  p.  57.)  he  states  that  he  had  detected  both  A.  sabulosa  and 
hirsuta  dragging  along  large  black  spiders.  Mr.  Curtis  observed  it 
bury  the  caterpillars  of  a  Noctua  and  Geometra.  (Brit  Entomol, 
pi.  604<.)  St.  Fargeau,  however,  states  A.  sabulosa  collects  caterpillars 
of  large  size,  especially  those  of  Noctuae,  with  a  surprising  per- 
severance, whereas  A.  arenaria  Fab.  (hirsuta  Seep,  K,  and  Shk.), 
forming  a  distinct  section  in  the  genus,  collects  spiders  (EncycL  M^tk. 
tom.  X.  p.  452.).  Walckenaer  also  states  that  A.  sabulosa  "  enterre 
des  chenilles."  (Mim.  Halicte,  p.  47.)  In  the  Trans.  Eniomol,  Soc. 
(vol.  i.  p.  199.)  I  have  published  a  detailed  account  of  the  mode  in 
which  A.  hirsuta  constructs  its  cell,  and  which  differs  in  some  re- 
spects from  that  of  A.  sabulosa^  and  of  the  manner  in  which  it  carries 
along  and  buries  a  large  smooth  green  caterpillar  of  one  of  the 
Noctuids.  Whilst  burrowing,  I  also  observed  that  it  made  a  loud 
buzzing  noise.  It  also  appeared  to  me  that  each  burrow  was  intended 
only  for  a  single  cell ;  Latreille,  however,  seems  to  imply  the  contrary. 
(R.  An.  tom.  v.  p.  322.)  It  is  to  the  last  named  species  that  I  refer 
the  very  interesting  account  given  by  Ray  (Hist.  Insect,  p.  254.)  of 
the  proceedings  of  a  species  of  "  Vespa  Ichneumon,"  observed  by 

*  M.  Goureau  also  notices  die  same  fact  in  A.  sabulosa,  in  Ann,  Soc,  ErU,  France, 
1837,  p.  66. 
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himself  and  Willughby,  and  which  not  only  formed  its  cell  in  the 
earth,  and  buried  a  green  caterpillar  therein  three  times  larger  than 
itself,  but  afterwards  carefully  closed  the  hole  by  rolling  in  particles  of 
sand  and  bits  of  stone.  It  was  also  observed  to  fly  to  a  fir  tree,  as  it 
seemed,  to  fetch  a  supply  of  resin  to  agglutinate  the  sand  together^ 
and  it  ultimately  fetched  two  fir  leaves,  which  it  placed  over  the  mouth 
of  the  burrow  to  mark  the  spot. 

The  males  are  exceedingly  ardent  during  their  amours,  seizing 
their  partners  round  the  neck  with  their  sickle-shaped  jaws.  I  have 
represented  (^fig*  8S.  12.)  the  cocoon  of  A.  sabulosa,  dug  out  of  a 
sand-bank  at  Coombe  Wood,  and  presented  to  me  by  Mr.  Ingpen. 
The  insect  had  made  its  escape  at  the  top,  gnawing  it  open  irregularly : 
it  is  of  a  white,  slender,  and  papyritious  texture,  and  encloses  a  second 
distinct  cocoon  of  a  similar  nature,  but  lined  with  a  shining  brown 
substance.  Reaumur's  pi.  28.  fig.  8 — 11.  represent  the  cocoon  and 
larva  of  an  in8ect,'probably  belonging  to  this  family,  having  been  found, 
*'*'  sous  terre,*'  with  remnants  of  flies.*  But  Reaumur  seems  to  have 
mistaken  the  head  of  the  larva  for  the  tail  (^.  83. 13.  in  a  reversed 
position). 

The  Paelopasi  are  for  the  most  part  exotic,  and  construct  their 
nests  in  the  corners  of  rooms,  &c.  consisting  of  several  ranges  of  nu« 
merous  cells  of  fine  earth,  the  entrances  to  which  are  from  beneath, 
each  cell  being  surrounded  by  a  spiral  layer  of  earth.  Drury,  however, 
figures  the  nest  as  consisting  of  about  a  dozen  cells,  enveloped  in  a 
general  case  of  mud,  which  does  not  exhibit  any  spiral  arrangement, 
as  figured  by  Reaumur.  In  each  cell  the  insect  places  a  green  cater- 
pillar or  spider,  which  is  then  closed,  according  to  Palisot  de  Beauvois ; 
but  according  to  Bonnet,  the  cells  are  revisited  by  the  parent  fly  after 
the  grub  has  consumed  the  enclosed  food,  in  order  to  give  it  a  fresh 
supply,  and  which  is  repeated  until  it  has  attained  its  full  growth. 
Palisot  de  Beauvois  and  Drury  have  given  accounts  of  the  pro- 
ceedings of  these  insects  (lilttst.  Ins.  Sphex  camentariay  torn.  i.  p.  99., 
Pelop.  lunatus  Fab,},  stating  that  spiders  are  deposited  in  the  cells,  f 
(See  also  Disderi,  in  Turin  Trans.  voL  iii.  (P.  spirifex)  ;  Reaumur, 

*  R^umur  states  (torn.  vi.  p.  292.)  that  this  larva  <'  devient  une  guepe  ichneumon 
dont  le  corps  tient  au  corselet  par  un  long  ii]  ;*'  but  in  a  preceding  page  (27S.)  he 
states  that  his  larva  had  died,  and  that  he  regarded  it  as  the  larva  of  such  insect 
upon  the  authority  of  Vallisnieri,  (vol.  i.  pi.  3.  fol.),  where  a  similar  cocoon  and 
imago,  answering  to  this  description,  had  been  figured. 

f  In  the  nests  observed  by  Mr.  Saunders,  caterpillars  were  stored  up. 
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Mim,  torn.  vi.  mem.  8.  pi.  28.  f.  4 — 6.  representing  the  nest  and  imago 
of  a  species  from  St.  Domingo.)  Such  is  the  account  given  in  various 
works ;  but  an  indefatigable  observer,  W.  W.  Saunders,  Esq.,  F.L.S., 
in  a  memoir  upon  the  habits  of  some  Indian  insects,  published  in  the 
Trans,  EntomoL  Soc.  (vol.  i.  p.  62.),  seems  to  have  satisfactorily 
proved  that  the  nests  in  question  are  constructed  by  a  species  of 
Eumenes,  and  that  the  Pelopaei  are  parasites  upon  them,  having 
opened  several  cells  constructed  by  the  Eumenes,  and  found 
Pelopseus  therein.* 

In  support  of  this  opinion  I  may  observe,  1.  that  the  legs  of  the 
female  Pelopaei  are  simple,  and  unprovided  with  apparatus  for  the 
construction  of  such  nests ;  and  2.  that  it  is  only  amongst  the  bees 
and  wasps  that  we  find  the  habit  of  constructing  nests  with  materials 
brought  firom  a  distance. 

Some  of  the  exotic  species  of  the  restricted  genus  Sphex  are 
amongst  the  largest  species  of  Hymenopterous  insects.  St.  Fargeau 
states  that  he  was  not  acquainted  with  the  precise  food  stored  up  in 
their  nests.  An  interesting  account  has,  however,  been  given  of  the 
habits  of  two  American  species  by  Latrobe,  in  the  Trans.  Philos.  Soc. 
of  Philaddph,^  yo\.y\.\  one  of  these  is  the  Sphex  caerulea,  which, 
according  to  Catesby,  has  been  known  to  drag  a  spider  along  eight 
times  its  own  weight.  In  the  Philosophical  Transactions  for  1749,  an 
account  is  given  by  Mr.  Bartram  of  the  economy  of  a  yellowish  species 
of  Sphex  [from  Pennsylvania,  which,  (as  well  as  a  Sphex  ?  observed 
by  Duhamel,  and  recorded  by  Reaumur,)  instead  of  burying  spiders  or 
caterpillars,  is  asserted  to  supply  its  young  with  a  periodical  provision 
of  living  flies.-f-  Another  species  of  Sphex,  or  perhaps  more  pro- 
bably an  Ammophila,  from  Pennsylvania,  buries  two  or  three  large 
green  grasshoppers  for  the  food  of  its  posterity,  which  it  stings  in  such 
a  manner  that  they  remain  half  alive  till  the  larva  is  hatched.  (See 
also  Carpenter,  in  GilFs  Technol.  Rqm»  1829.)  Tlie  beautiful  East 
Indian  and  Mauritian  species  Ampulex  ?  (Jur.  Chlorion  Lair.)  com- 
pressum  Fahr.^  according  to  Sonnerat  (  Voyage  aux  Indes  Orient) 
and  Reaumur  (Mim.  tom.  vi.  p.  280.),  provisions  its  nest  with  Blattce, 

*  Drury  figures  the  cocoon  of  the  Pelopaeus  found  in  the  cells,  agreeing  with  that 
of  Ammophila,  so  that  there  can  be  no  doubt  that  the  Pelopaeus  is  reared  therein. 

•f  Here,  as  in  the  observations  upon  Mellinus  and  Pelopieus,  I  can  but  observe, 
that  the  fact  of  a  periodical  feeding  of  the  larvs  by  the  parent  fly  is  problematical. 
I  believe  this  is  done  by  none  but  toetaT  insects. 
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which  it  first  stings  to  death.  The  account  of  the  proceedings  of 
this  species  was  communicated  to  the  latter  by  M.  Cossigni,  who  had 
observed  it  in  the  Isle  of  Bourbon. 

The  second  subfamily  Pompilides  has  the  collar  either  transversely 
or  longitudinally  square,  with  the  abdomen  more  or  less  oval,  and  at« 
tached  to  the  thorax  by  a  very  short  peduncle.  The  legs  are  very 
long.  The  fore  wings  have  two  or  three  perfect  submarginal  cells, 
and  another  commenced  at  the  tip  of  the  wings.  The  maxillary 
palpi  are  more  robust  than  in  Ammophila  (^fig»  8S.  17.),  and  the  labial 
lobes  much  shorter  {^fig*  83.  18.  Pompilus).  These  sand-wasps  are 
amongst  the  most  ferocious  of  the  insect  tribes,  and  some  of  the  large 
exotic  species  of  Pepsis  are  the  largest  of  known  Hymenoptera ;  many 
of  them  have  their  wings  black,  or  varied,  and  shining  with  the  most 
brilliant  metallic  tints.  The  species  of  the  British  genus  Pompilus 
are  exceedingly  active,  running  amongst  grass,  &c.  in  hot  sandy  situ- 
ations with  great  agility,  and  with  their  wings  in  constant  agitation : 
their  long  legs  give  them  much  the  appearance  of  spiders  ;  and,  indeed, 
some  of  the  species  provision  their  cells  (which  they  burrow  in  the 
sand)  with  these  insects,  which  they  first  sting  to  death.  P.  niger,  how- 
ever, attacks  a  small  Lepidopterous  larva.  (Shuckard,  Essay y  p.  52.) 
Some  of  the  species  of  this  genus  have  the  legs  unarmed,  as  P.  bifas- 
ciatus  and  petiolatus:  these  Mr.  Shuckard  considers  to  nidificate  in 
wood  ( Trans.  EnL  Soc.  vol.  i.  p.  56.) ;  although,  never  having  ob- 
served any  species  with  these  habits,  he  considers  it  would  necessarily 
be  such  as  are  without  the  ciliation  of  the  tarsi.  St.  Fargeau  also 
states  that  some  species  make  their  nests  in  burrows,  which  they  dis- 
cover already  formed  in  wood,  without,  however,  naming  such  species. 
We  have  already  seen  that  the  absence  of  cilisB  does  not  necessarily 
indicate  wood  burrowing  habits,  according  to  Mr.  Shuckard's  theory, 
neither  does  it  indicate  parasitic  habits  in  these  insects,  according  to 
St.  Fargeaus,  as  I  have  proved  by  observing  the  proceedings  of  P. 
petiolatus  in  the  act  of  carrying  its  prey,  which  consisted  of  a  large 
dead  spider  *;  and  of  a  species  allied  to  P.  petiolatus,  which  I  captured 
in  the  act  of  burrowing  in  the  sand  of  the  Drachenfels,  although  fur- 
nished with  simple  tarsi.  (Westwood,  in  Ann.  Soc.  Ent.  de  France, 
1836,  p.  300.) 

*  I  have  more  recently  observed  P.  petiolatus  in  the  act  of  forming  its  cell  in  the 
chinks  of  the  walls  of  my  residence  at  Hammersmith.  It  employs  a  particular  kind 
of  clayey  soil,  which  it  carefully  selects  for  this  purpose. 
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Another  species  (P.  fuscus),  whose  proceedings  I  observed  at 
Coombe,  is  most  persevering  and  undaunted  in  its  endeavours  to 
carry  its  prey  to  its  place  of  destination.  This  consisted  of  a  large 
dead  ant,  which  it  endeavoured  to  drag  up  a  perpendicular  bank,  and 
ultimately  succeeded  afler  many  falls.  The  armature  of  the  fore  and 
hind  legs,  as  first  noticed  by  Van  der  Linden  ( Ohs.  Hym.  Fomss^ 
vol.  i.  p.  35.),  affords  good  characters  for  the  division  of  this  genus 
into  minor  groups,  and  has  been  employed  by  Schiodte  to  separate 
the  Danish  species  into  five  genera  (as  indicated  in  my  generic  synop- 
sis), including  Ceropales  (^fig.  83. 14.  C.  maculata  $  ^Jig,  83.  15.  an- 
terior tarsus  $,y^.83.  16.  posterior  tibia  $  ),  which  has  perfectly 
simple  legs,  and  which  St.  Fargeau  regards,  with  apparent  justice,  as 
a  parasite,  having  often  observed  the  females  of  this  genus  enter 
backwards  into  the  nests  of  some  of  the  real  fossorial  species,  whidi 
he  considered  a  certain  proof  that  their  object  was  to  deposit  their 
own  eggs  therein*  (^Enc*  MM,  tem.  x.  p.  183.)  In  some  unpublished 
drawings  of  Abbott,  the  Georgian  entomologist,  I  have  observed  repre- 
sentations of  the  attacks  of  a  species  of  Pompilus  upon  a  spider. 

Amongst  the  exotic  genera  of  this  &mily  may  especially  be  men- 
tioned Trigonopsis  Perty^  distinguished  by  its  very  long  collar  and 
flat  triangular  head,  firom  Brazil ;  PronsBUS  Latr,<t  having  immense 
sickle-shaped  mandibles ;  and  Planiceps  LaJbt.,,  having  the  collar  long 
and  square,  and  the  head  flat* 


The  family  Scoliida*  (including  the  Sapygides)  is  distinguished 
by  having  the  collar  laterally  extending  to  the  base  of  the  wings  ■ 
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(Jiff.  84.  1.  Tiphia  femorata  £ ,  a — e.  details  of  ditto).  The  labnim 
{^.  S4>  3.)  is  scarcely  exserted.  The  legs  are  short  and  robust,  the 
Ubis  being  thick,  spinose,  or  denticulated,  the  basal  joint  of  the  tarsi 
being  scarcely  emargiuate.  The  eyes  are  often  lunate.  The  antennae 
are  generally  short,  thick,  and  more  or  less  serrated  and  convoluted 
in  the  females.  The  abdomen  b  elongate- ovate,  and  attached  by  a 
short  peduncle.  Both  sexes  are  winged,  and  the  females  are  Aimished 
with  ocelli,  as  well  as  the  males.  The  males  are  generally  narrow 
and  elongated,  with  the  abdomen  terminated  by  three  spines  (Jig.  S4. 
9.),  The  body  is  often  very  hirsute.  Some  of  the  species,  which 
are  for  the  most  part  exotic,  are  of  a  very  large  size,  but  the  habits 
of  the  majority  are  unknown  ;  we  may,  however,  judge  from  analogy, 
that  the  majority,  on  account  of  the  structure  of  the  legs  of  the  fe- 
males, burrow  in  sand. 

Latreille,  in  his  later  works,  has  divided  this  family  into  the  Sco- 
lietes  and  Sapygides ;  the  former  distinguished  by  the  thick  spined 
legs  and  short  convoluted  antennee  ;  and  the  latter  by  the  slendemess 
of  the  legs  and  long  straight  antenns.  Dr.  Leach  accordingly  formed 
them  into  the  two  families  Scoliadte  and  Sapygide.  In  bis  Genera 
CrvtUuxoTum,  however,  Latreille  more  naturally  united  them  into  one 
&mily.     I  have,  therefore,  considered  them  only  as  subfamilies. 

The  relation  of  these  insects  with  the  Mutillidte  is  very  close ;  the 
males  of  the  Mutillideous  genus  Methoca  having  been  placed  by 
Latreille  in  the  subfamily  Scoliides,  under  the  name  of  Tengyra,  and 


a  Proceed.  Zool.  Soc.  1835.  (Meria,  Anodontjr^ ) 
^otnnu.ilDHi',  nD>i«r,5aBi^j' (EgrpIG),ArWU  (Mores), AHr(DelectuiBnuliE). 
Griffith  (An.  K.),  G%irin  and  Ftrcham  (Genen). 
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the  males  of  Myrmecodes  in  the  subfamily  Sapygides,  under  that  of 
Thynnus.  Scotaena  also  has  apterous  females.*  Mr.  Curtis  has  sug- 
gested a  relation  between  Sapyga  and  some  of  the  parasitic  Andrenidse ; 
and  Latreille  has  noticed  the  relation  between  that  genus  and  the  flat- 
winged  wasp  genus  Ceramius.  It  appears  to  me,  however,  that  a 
much  nearer  affinity  exists  between  Tiphia,  Meria,  &c.,  and  some  of 
the  Proctotrupids,  especially  Epyris,  Bethylus,  &c.  Dr.  Klug's  genus 
Pristocera  (Bethylus  depressus  Fab.)  is  especially  interesting  in  re- 
spect to  this  affinity. 

The  typical  genus  Scolia  F,  is  distinguished  by  the  labium  being 
composed  of  three  linear  divisions  (^fig>  84.  8.  front  of  head  of  Scolia).  It 
is  of  great  extent,  and  comprises  many  very  large  species,  inhabiting 
the  hottest  regions  of  the  globe.  M.  L.  Dufour,  who  has  published  an 
elaborate  anatomical  essay  upon  the  largest  European  species,  S.  hor- 
torum  (^JourncddePhynquey  September,  1818),  states  that  they  abound 
in  the  very  hottest  situations,  and  that  they  are  particularly  fond 
of  revelling  in  strong*  seen  ted  flowers,  such  as  rue,  &c.  A  correspond- 
ent of  the  EfUomologiccd  Magazine  (vol.  iii.  p.  ^GS.)  states  that  Scolia 
2-cincta  Fab,  makes  its  burrows  in  saind-banks,  to  the  depth  of 
eighteen  inches,  with  a  very  wide  mouth  ;  in  digging  into  one  which 
a  female  had  entered,  he  found  a  large  locust,  L.  lineola,  which  is 
probably  its  prey.  It  flies  without  any  hum :  the  male  is  taken  singly 
on  flowers ;  but  the  males  of  S.  interrupta  and  4-punctata,  which  are 
extremely  sluggish,  are  found  crowding  on  the  ears  of  grass  near  the 
sea-side,  in  societies  of  twenty  or  thirty,  where  they  pass  the  night,  and 
make  no  attempt  to  escape.  The  males  of  S.  6-cincta  (?)  are  found 
in  similar  localities ;  but  the  male  of  another  species  was  solitary,  and 
generally  found  on  the  flowers  of  the  bramble,  and  was  tolerably 
active.  The  males  have  the  extremity  of  the  abdomen  tridentate 
{Jig.  84..  9.). 

The  species  of  this  and  the  allied  genera  have  been  investigated 
by  Dr.  Klug,  in  Weber  and  Mohr's  BeUrage^  above  referred  to.  Ac- 
cording to  St.  Fargeau  (Enc.  Meth.  torn,  x.),  the  females  of  Tiphia 
{fig*  84.  1.  T.  femorata  $  ;  fig.  84.  2.  labrum ;  fig,  84.  3.  mandible ; 

*  The  females  of  the  genus  Myzine  IaUt,  have  not  yet  been  discovered ;  but  from 
analc^y  with  Tengyra,  I  have  little  hesitation  in  considering  that  they  are  apterous, 
88  suggested  by  Van  der  Linden  and  Gu6rin,  the  former  considering  it  probable  that 
the  Mutilla  diadema  Fab,  may  be  the  female  of  Myzine  cylindrica.  Plesia, 
which  has  been  regarded  as  the  female  of  Myzine,  is  more  nearly  related  to 
TiphU. 
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fig*  84. 4.  maxilla ;  84.  0.  labium  ;  84. 6.  antenna  $  ),  which  is  the  only 
genus  of  the  first  subfamily  found  in  this  country,  make  perpendicular 
burrows  in  sandy  situations,  for  the  reception  of  their  eggs  ;  but  the 
precise  food  stored  up  for  the  larvse  has  not  been  observed.  The 
▼euis  of  the  wings  of  this  genus  do  not  extend  to  the  extremity  of  the 
wings ;  they  also  vary  in  the  sexes,  the  marginal  cell  being  closed  at 
the  extremity  in  the  males,  but  open  in  the  females,  which  are  further 
distinguished  by  having  the  extremity  of  the  wing  notched  (as  is  also 
the  case  in  Meria  ;^/^.  84.  7.  represents  the  extremity  of  the  wing  of 
the  male  of  Tiphia). 

Sapyga  IxUr.^  the  typical  genus  o^  the  second  subfamily,  is  distin- 
guished by  the  long  and  more  or  less  clavate  antennse  (^fig*  84.  12. 
antenna,  84.  lo.  mandible,  of  S.  5-punctata).  The  perfect  insects 
are  found,  in  the  hottest  part  of  the  summer,  flying  over  walls,  palings, 
&c. ;  but  their  economy  has  been  the  subject  of  various  opinions. 
Thus  St.  Fargeau  remarks  (^Enc,  Mt'th,  tom.  x.  p.  338.),  that  the  fe- 
males [which  are  destitute  of  ciliae  to  the  fore  legs]  make  burrows  in 
the  mortar  of  walls,  or  in  wood,  in  which  they  deposit  their  eggs, 
with  a  supply  of  food  ;  adding,  that  he  had  taken  S.  punctata  carry- 
ing an  insect,  which  it  let  fall  the  moment  it  was  seized,  and  which 
St.  Fargeau  observed  was  a  larva.  Latreille,  however^  suspects  that 
the  species  are  parasitic  upon  some  of  the  bees,  which  build  in  old 
wood ;  and  Mr.  Shuckard  states  that  he  had  caught  S.  punctata  enter^* 
ing  into  the  cells  of  Osmia  bicornis  in  a  sandy  lane  at  Bexley.  Mr. 
Bakewell  also  had  observed  it  thrusting  its  abdomen  into  the  nests  of 
Osmia  cserulescens,  as  quoted  by  Mr.  Shuckard  ( Tra$is.  JSnt,  Socm 
vol.  i.  p.  58.).  My  own  observations  {Ibid.  p.  202.)  also  seem  to  prove 
that  it  is  parasitic.  Robineau  Desvoidey  has,  however,  proved  this 
fact,  having  found  the  cocoons  of  S.  punctata  in  the  cells  of  Osmia 
helicicola  R.  D,  (so  named  from  making  its  cells  in  empty  snail- 
shells)  ;  in  which  situation  he  observed  the  metamorphoses  of  the 
Sapyga,  without,  however,  having  detected  the  female  in  her  opera^ 
tions.  He  also  observed  S.  Chelostomae  enter  the  cells  formed  and 
provisioned  by  Chelostoma.  My  fig,  84.  ii.  represents  the  labrum  of 
this  species,  extracted  from  a  specimen  jpst  killed ;  the  ligula  and  its 
paraglossse  (which  are  not  represented  in  Mr.  Curtis's  figure,  evidently 
drawn  from  a  dried  specimen)  being  long  and  ex  sorted.  I  have  also 
observed  the  eggs  of  S.  punctata,  which  are  of  a  large  size,  being  a  line 
long,  and  of  an  elongated  oval  form,  slightly  thickened  towards  one 
extremity. 
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The  family  Mutillida*,  correspondbg  with  the  Linnsean  genus 
Mutilla  {fig^  84>.  is.  Mutilla  Europaea^ ,  14.  ditto  $  ,  15—18.  details 
of  a  large  Mexican  species,  $  ),  is  composed  of  insects  which  are  soli- 
tary in  their  habits,  and  of  which  there  are  only  males  and  femalesf , 
the  latter  of  which  are  destitute  of  wings,  with  the  segments  of  the 
thorax  often  soldered  together ;  this  sex  is  also  destitute  of  ocelli, 
but  they  are  provided  with  a  powerful  sting.  The  antennas  are  fili- 
form, or  setaceous,  the  first  and  third  joints  being  elongated;  the 
first,  however,  is  not  equal  to  the  one  third  of  the  entire  length  of 
these  organs :  the  labrum  is  transverse  and  ciliated  {Jig.  84. 15*) ;  the 
mandibles  more  or  less  notched  {fig.  84.  la.)  ;  the  maxillary  palpi  with 
the  basal  joint  very  small  {fig*  84.  17.),  the  ligula  not  produced,  an4 
the  labial  palpi  with  the  third  joint  more  or  less  dilated  {fig*  84.  18.), 
The  body  is  often  very  much  clothed  with  hair.j:  The  legs  of  the  fe- 
males are  very  robust,  with  the  tibias  and  tarsi  spined  and  ciliated, 
as  in  the  other  true  Fossores.  The  sexes  of  the  same  species  often 
vary  very  considerably  in  colour.  They  are  generally  found  in  ho|; 
sandy  situations,  the  majority  being  exotic,  very  few  occurring  in  our 
own  country.     The  females  run  with  very  great  quickness,  secreting 

*    BULIOOR.     RCPBK.    TO   THK    MUTILUDJB. 

XjOtreQU.    Mutilles  d^convertes  en  France,  Actes  Soc.  HisL  Nat.  Paris,  torn.  i.  1 792. 

•—  Ditto,  Descr.  3  n.  sp.  Mutillc,  Journal  d'Hitt.  Nat  torn.  ii. 
Khgt  in  Nova  Acta  Caes.  Nat  Curios,  yol.  x.   p.  2.  (Brasilian  Mutills.)  —  Ditto, 

in  Entomolog.  Monographien.  —  Ditto,  in  Ehrenb.  Symbolae  Fhysicae. 
Swederuif  in  Stockholm  Trans.  1787.  (Sp.  of  Mutilla  described.) 
Van  der  Linden,  Note  on  Tengyra  and  Methoca,  in   Ann.  Sc.  Nat  torn.  zvi.  1829. 
Guhin,  in  Voyage  de  la  Coquille.  —  Ditto,  in  Mag.  Zool.  Ins.  No.  6.    (Mutilla 

Senegalensis.) 
Watil.     Reise  nach  Spanien  (n.  sp.  Mutillie  descr.  by  Klug.) 
Say,  in  Journal  of  Nat.  Hist  Soc  of  fioston,  vol.  i. 
OUvia-f  in  Enoyol.  M6th.  torn.  iii. 
Wettwood,  in  Proceed.   Zool.    Soc    1885.    (Diamma,  Trigonalys,  Dorylus  orieor 

talis.) 
Shuckard,  in  Trans.  Entomol.  Soc.  vol.  ii. 
TabrieiuM,    Perty   (Delectus    Brasil.),    Coquehert,    Panzer,   Rossi,    Spinaia,    BtuU4 

(Morea),  Boisduval  (Voy.  Astrolabe),  Donovan  (Ins.  New  Holl.). 


f  Mr.  Kirby  speaks  of  neuter  Mutilbe  (Introd.  to  EntomoL),  but  evidently  incor- 
rectly, as  the  species,  being  solitary,  are  not  provided  with  workers,  or  neuters,  as  they 
mn  termed. 

•  f  This  b  •  curious  peculiarity,  considering,  at  the  same  time,  that  the  insects 
frequent  the  hottest  localities. 

P  S 
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themselves,  on  the  approach  of  danger,  amongst  grass,  and  under 
stones  ;  they  are  always  found  on  the  ground^  but  the  males  occasion- 
ally frequent  flowers. 

Little  has  been  observed  with  precision  with  respect  to  the  habits 
of  these  insects ;  but  it  cannot  be  doubted,  from  the  structure  o  f 
their  legs,  and  the  situations  in  which  they  are  found,  that  they  closely 
resemble  those  of  the  other  sand-wasps.-  I  have,  indeed,  dug  the 
female  of  Mutilla  Europsea  out  of  sand-banks  *,  and  have  constantly 
taken  M.  rufipes  $  on  the  sand,  but  have  never  observed  either  in  the 
act  of  burrowing.  Christius,  indeed,  states  that  the  former  is  gre- 
garious, nidificating  in  company  with  Bombus  terrestris.  I  have  no- 
ticed that  when  alarmed  it  makes  a  rather  sharp  noise,  most  pro- 
bably by  the  action  of  the  large  collar  against  the  front  of  the 
mesothorax.  M.  Goureau  has  also  noticed  the  same  circumstance  in 
both  females  and  males,  and  attributes  it  to  the  friction  of  the  base  of 
the  third  segment  of  the  abdomen  within  the  preceding  joint.  (^Ann, 
Soc.  Ent.  de  France^  1837,  p.  66.) 

The  males  of  the  typical  genus  are  furnished  with  a  minute  spine 
on  each  side  of  the  anus,  and  the  eyes  are  reniform  ;  in  both  which 
respects  the  genus  nearly  approaches  Scolia;  indeed,  the  relation 
between  these  two  families  is,  in  several  respects,  extremely  close. 

From  information  given  by  Mr.  MacLeay  to  Mr.  Kirby,  it  appears 
that  a  large  North  American  species  (Mutilla  coccinea)  is  very  active, 
taking  flies  by  surprise,  probably  for  the  purpose  of  storing  its  cells. 
Its  sting  is  so  powerful,  that  a  person  stung  by  one  lost  his  senses  in 
five  minutes,  and  was  subsequently  so  ill  that  his  life  was  despaired 
of. 

The  females  of  the  genus  Methoca  are  also  apterous ;  but  the  tho- 
rax is  constricted  into  three  knots  {Jig-  84.  10.  M.  ichneumonides), 
thus  resembling  Gonatopus  and  some  of  the  ants.  I  have  observed 
that,  when  captured,  it  endeavours  to  roll  itself  into  a  ball,  by  bending 
the  head  and  tail  beneath  the  breast.  They  are  found  in  hot  sandy 
situations,  over  which  the  male  takes  its  flight.  This  sex  is  quite  un- 
like the  female,  with  a  long  slender  abdomen,  continuous  thorax,  and 
long  antennie  (EnLTexi.B,  pi. 3.  f.5.),  and  was  considered  by  Latreille 
as  a  distinct  genus,  Tengyra,  which  was  arranged  amongst  the  Scoliidse. 

*  Mr.  Pickering  has  also  dug  M.  Europea  9  out  of  sand  banks,  and  observed 
the  wings  of  flies  amongst  the  sand,  whence  it  is  evident  that  it  was  upon  the  Utter 
insects  that  the  former  had  subsisted. 
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M.  Van  der  Linden,  however,  ascertained  that  these  genera  were  but 
the  sexes  of  the  same  species  (Ann,  Set,  Nat  Jan.  1829,  and  BuU, 
Ferussac^  April  18S0)  ;  and  Dr.  Burmeister  has  captured  the  male  on 
the  wing,  carrying  the  female  during  flight.  (Manual,  transl.  p.  S27.) 
'  Mr.  R.  H.  Lewis  has  also  sent  me  specimens  of  a  male  Thynnus 
variabilis  and  female  Myrmecoda,  from  Van  Diemen's  Land,  captured 
by  himself  in  copuloy  thus  confirming  the  relations  of  these  two  sup- 
posed genera.  Klug  also  mentions  the  same  fact  in  the  Ahhandl.  der 
AkadL  der  Wessensch.  ]8S],p.  307.  The  same  occurs  also  in  the 
genus  Scotflena  Klugy  of  which  males  only  have  been  described ;  the 
insect  figured  by  Perty  (Delectus  An,  art,  JBras.  tab.  xxvii.  f.  10.), 
under  the  name  of  Myrmecoda  varia,  being  a  female  of  the  latter 
genus.  Mr.  Shuckard  also  considers  that  the  insect  which  he  has 
described  in  the  Trans,  EntomoL  Soc,  (vol.  ii.  pi.  8.  f.  1.)  under  the 
name  of  Psamatha  chalybea,  may  be  the  male  of  my  genus 
Diamma. 

The  exotic  genus  Apterogyna  Dalm,  is  remarkable  for  the  great 
length  of  the  antennas  in  the  males,  and  for  the  curiously  constricted 
abdomen  in  both  sexes  (^<7*  84'.  2i.);  the  veins  of  the  wings  are  car- 
ried nearly  to  the  base  of  the  wing  (^ff,Si!.  20.).  (See  Dalman, 
Anal.  Ent, ;  Klug,  in  Ehrenberg's  Symb.  Physica  ;  and  Griffith,  An, 
Kingd,y  Ins,  pi.  76.  f.  5.)  Psammotherma  Latr.  is  distinguished  by  the 
strongly  bipectinated  antennse  of  the  males.  I  am  indebted  to  Dr. 
Klug  for  a  species  of  this  genus  from  southern  Africa,  and  have  seen 
a  second  species  in  the  Berlin  Museum.  With  the  exception  of  a 
species  of  Pompilus,  in  the  same  museum,  I  know  no  other  Aculeate 
Hymenopterous  insect  which  exhibits  this  structure. 

The  genus  Scleroderma  Klug,  placed  by  Latreille  in  this  family, 
appears  to  me  to  belong  to  the  Proctotrupidse,  as  I  have  endeavoured 
to  prove  in  a  monograph  upon  the  genus,  published  in  the  2d  volume 
of  the  Tra$is,  EntamoL  Soc, 

I  may  here  mention  another  anomalous  genus,  which  I  have  de-. 
scribed  under  the  name  of  Trigonalys,  having  somewhat  of  the  aspect 
of  a  male  Mutilla,  but  with  the  head  flattened  and  the  antennae  longer, 
very  slender  at  the  tips,  and  composed  of  23  or  24  joints,  very  like 
those  of  Lyda ;  the  legs  are  simple,  and  the  abdomen  punctured. 
The  veins  of  the  wings  are  nearly  as  in  Myrmosa  and  Mutilla  Euro- 
paea  S  •     The  type,  T.  melanoleuca,  is  from  Brazil. 

Latreille  also  introduces  into  this  family  the  singular  genera.Do^ 

p  4 
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rylus  Fah.  and  Labidus  Jur.^  consisting  of  insects  of  which  malet 
only  have  yet  been  observed,  but  differing  from  the  remainder  of  the 
family  in  the  antennae  being  inserted  close  to  the  mouth,  the  head 
small,  and  the  abdomen  long  and  nearly  cylindric.  Saint  Fargeau 
appears  to  regard  them  as  more  nearly  related  to  the  ants.*  {HisL 
Nat  Hym.  p.  225.)  The  basal  segment  forms  a  strong  knot.  The 
maxillsB  and  labium,  undescribed  by  Latreille  and  St.  Fargeau,  are 
extremely  minute.  Mr.  Burchell  has  informed  me  that  the  African 
species  of  Dorylus  is  nocturnal  in  its  habits* 


The  second  division  f  of  the  predatory  Aculeata  corresponds  with 
the  genus  Formica  of  Linnaeus,  and  the  Hetfrooyna  of  St  Fargeau  ; 

*  Such  also  is  the  opinion  of  Mr.  Kirby.  (Afono^.  Apwm  Ainglia^  vol.  L  p.  224.) 


f  BiBLiooB.  Rkfxk.  to  thk  Foemicidje. 

LeUreiUe,      Essai  sur  THist.  dea  Fourmis  de  France,,  1  fiisc    ISmo.  Brives,  An. 

6.  (1798.)  —  Ditto,   Obsenr.  sur  la  Fourmi  fongueuse  Fabr,,  in  BulL   Soc. 

Philomat.  torn.  ii.  1799>  —  Ditto,  Hist.  Nat.  des  Fourmis,  8vo.  Paris,  An.  10. 

(1802.) —  Ditto,  Descript.  d^une  Nouv.  Esp.  de  Fourmi,  BulL  Soc.  Philomat. 

torn.  iii.    (F.   coarctata.) —  Ditto,  on  Insects  liying  in  society,  in  M^m.  da 

Museum,  torn.  iii.  —  Ditto,  in  Humboldt's  Work  on  South   America.    (F. 

bellicosa,  with  details,  pL  36.) 
XeaeA.     Descriptions  of  13  sp.  Formicidte,  Zool.  Journal,  vol.  ii. 
Suber  (P.).    Recherohea  sur  les  Monin  des  Fourmis  indigenes^  1  toL  8to.  Parii^ 

1810.  (English  Translation,  8vo.  London,  182a) 
Boic.     Rapport  sur  TOuvrage  de  Huber,  8vo.  Paris,  1813. 
Loiana.  ^    Saggio  sopra  le  Formiche  indigene  de  Piemonte,  in  M^m.  Acad.  Royal 

So.  Turin,  torn.  xxxviL  1834;  and  in  Gru6rin,  Bulletin  Zool.  p.  50. 
Lutid,  in  Annates  Sci.  Nat.    June,  1831.     (Habits  of  Bracilian  Ants.) 
SykcB,  in  Trans.  Ent.  Soc.  vol.  i.    (Habits  of  Indian  Ants.) 
Klttff,  in  Entomol.  Monogr.     (10  sp.  Cryptocerus. ) 

Carri  and  Soninere,     Gesch.  der  Ameisen.  (Naturk.  Verh.  Amsterdam,  1  Thl.) 
Need^am.     Obs.  Hist.  Nat.  dela  Fourmi,  M^m.  Acad.  Bruxelles,  torn.  iL 
Loekner,     Sciagraphia  Myrmecologiae  Medica^  in  Epbem.   Nat.  Curios.   Dec.  11. 

An.  8. 


1  The  first  part  only  of  this  memoir,  containing  the  Piedmontese  ants  (97  in 
number,  6  being  new),  described  after  the  neuters  alone,  is  here  published.  The 
author  proposed  to  publish  a  more  extended  memoir  ;  but  his  recent  death  will,  in 
all  probability,  prevent  this  intention  from  being  realised.  I  may  here  mention^ 
that  M.  BruU^  proposes  to  pubUsh  •  monograph  upon  this  fiunily. 
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but,  as  Latreille,  who  proposed  the  latter  name,  also  introduced  the 
Mutiliidse  into  the  group,  I  have  thought  it  more  correct  to  give  it  a 
distinct  name,  Sooales  (or  Philopona  K,)^  founded  upon  the  circum- 
stance, not  only  that  the  insects  are  social  in  their  habits,  but  also  be- 
cause the  larvae  are  not  enclosed  in  separate  hexagonal  celb  as  in  the 
wasps  and  typical  bees. 

The  single  family,  Formicida,  is  composed  of  the  well  known  and 
singularly  interesting  tribes  of  ants  (which  must  not  however  be  con- 
founded with  the  Termitidse  or  white  ants),  and  which  are  distinguished 
by  their  habit  of  residing  in  more  or  less  numerous  societies  under- 
ground ;  whence  arises  the  necessity  for  a  great  number  of  individuals 
having  the  sexual  organs  and  instincts  rendered  abortive,  whereby,  be- 
ing freed  from  the  latter,  they  are  the  better  fitted  to  perform  the 
labours  of  the  community,  for  which  purpose  they  are  moreover  desti- 
tute of  wings ;  whilst  the  males  and  females  are  much  less  numerous, 
possessing  wings,  and  being  produced  only  for  the  propagation  of  their 
species. 

The  males  have  the  body  small,  with  the  antennae  and  legs  long  and 
slender  (^.  85.*  l.  F.  fusca  $  2 — 5.  details  of  this  sex) ;  the  females, 
on  the  other  hand,  far  exceed  their  partners  in  size,  with  the  antennae 
and  legs  shorter  and  thicker  (^fig.  85.  6.  F.  fusca  ^  7 — lo.  details  of 
this  sex).     Both  these  kinds  of  individuals  are  furnished  with  wings 

Go^di*    Aecount  of  English  Ants.  12ma  London,  1747. 

WUi*,     0e  Fonme4.    Boii&e,  1519.  pp.  loa 

King,     Obserrations  concerning  Emmets  or  Ants,  th^r  Eggs,  &c.  (Philos.  Trans. 

1767.) 
Dorthet.     Notice  sur  un  ph^nom^ne  occas.  par  une  Esp^e  de  Fourmi,  Journal  de 

Physique,  torn,  zxxvii. 
Bankart,     On  the  Combats  of  Ants,  in  Zeitschrift  de  Basler  Hocfasefaule,  1825, 

and,  in  Bulletin  de  Ferussac,  May,  1896. 
Sardmkke,    Obterrations  on  the  Loves  of  the  Ants  and  Aphides.     Zool.  Journal, 

TOl.  IT. 

BMtoek^  in  Trans.  Ent  Soe.  vol.  ii.  p.  €5,  (Myrmiea  domestiea  Skk») 
Skmehard,  in  Mag.  Nat  Hist.  Nov.  1838.  (n.sp.  Myrmicse.) 
DfyamdtT,    Cat.  Bibl.  Banks.  (Ants,  Emmets,  Formica;.) 
FabrieiMMyJwnnej  Roui^  Spimola,  Saint  Farge&M.     (Hist  Nat  Hym^n.) 


*  In  the  various  figures  upon  this  block  (85.),  I  have  given  a  comparative 
representation  of  the  different  organs,  particularly  of  the  trophi,  of  the  three  kinds 
of  individuals  of  which  each  species  is  composed.  No  similar  comparative  details 
have  been  given  by  previous  authors.    The  individuals  figured  were  from  the  same 
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and  ocelli,  and  the  thorax  is  coDtinuoua,  i.  e.,  not  exhibiting  any  con- 
traciion  in  the  middle ;  the  workers  or  neuters  are  somewhat  smaller 
than  the  males,  with  antenncE  resembling  those  of  the  females,  being 
thickened  to  the  tips ;  but  the;  are  destitute  of  ocelli :  the  thorax  is 
more  or  less  contracted  in  the  middle  (,^>  85.I1.F.  fusca  f  — 13 — 17. 
details  of  this  kind  of  individual). 

The  head,  including  the  mandibles,  is  more  or  less  triangular, 
broader  behind  than  the  thorax  in  the  neuters,  but  somewhat  nar* 
rower  in  the  males  and  females;  the  antenns  have  the  basal  joint 
greatly  elongated,  sometimes  equalling  half  the  length  of  the  antennce, 
these  organs  being  strongly  elbowed  at  the  extremity  of  this  joint; 
they  are  very  slender,  and  1  S-jointed,  in  the  males  (^.  86.  19.).  The 
eyes  are  lateral*,  not  reaching  to  the  posterior  margin  of  the  bead, 
and  rounded;  the  ocelli  are  more  distinct  and  larger  in  the  males 
than  in  tlie  females  ;  the  moijth  occupies  a  semi-oval  incision  on  the 
front  of  the  under  side  of  the  head  (/iff.  85.  13.) ;  the  labrum  of  the 


*  Latreilte  hss  desciibed  i 
indigenous  insect),  Poners 
entire);  dettilute  of  e;e>  j  Latreille  hi' 

■live,  without  being  able  to  discoTer  tfa 
Guicied  he  aaw  n  darker  coloured  ipot 
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nute  apecia  (which  I  wi 

:r3cla,  the  neuters  of  which  ure  to  ill  ■ppeaiance 
ille  hinng  eiimined  many  specimens,  both  dead -and 
irer  these  organs  i  □ii)y  tvice,  with  a  strong  lens,  he 
place  of  the  eye*.  It  ii  fbund  under 
■tones,  and  ai  the  roots  of  plants ;  its  little  assembly  not  coniisting  of  more  than  sii 
or  seren  indiiiduHls,  being  incapable  of  undertaking  those  measures  which  its  more 
gifted  brethren  perfbrm.  (A/An.  Fourm.  p.  43.  197.  S?a)  Rennie  mmtions  some 
particulars  respecting  this  species  (Ixnct  AfinwZI.  p.  IIB.);  Latceillc  also  described 
another  blind  species  from  South  America,  having  a  large  head,  with  two  knots  in 
the  abdominal  peduncle.  My  fy.  H6.  17.  represents  another  speinei  (Typhlopone 
fulva  f  WatwBod),  in  which  I  cannot  detect  the  slightest  vestige  of  an  eye.  It 
was  found  dead  in  sugar,  by  C  C  Babinglon,  M.A.,  &c. :  another  blind  specieswaa 
obserted  by  Lund,  in  Brasil,  which  he  dienc«  named  Myimica  typhloa. 
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neuters  is  horny,  strongly  emarginate,  and  introduced  perpendicularly 
between  the  mandibles  (^fig*  85. 13.) ;  the  mandibles  are  homy,  large» 
and  powerful,  varying  in  the  sexes  as  well  as  in  the  different  species : 
in  many  they  are  somewhat  spoon-shaped,  but  obliquely  truncate  at 
the  tip,  and  multidentate.  Such  is  their  character  in  the  females 
i^fig-  85.  7.)  and  neuters  ( j^^.  85. 14.)  of  F.  fusca ;  but  in  the  males 
of  this  species  they  are  not  toothed,  but  produced  into  a  terminal 
point  i^fig-  85.  3.).  In  some  males,  however^  they  are  also  toothed, 
as  in  the  other  sex  (^fig>  86.  is.  mand.  of  Stenamma  (fT.)  Westwoodii 
(^SUph.  Cat,) ;  whilst  in  the  neuters  of  Typhlopone  fulva  W.  they  are 
somewhat  sickle-shaped  and  serrated  on  the  inner  edge  (^*  86.  18.). 
In  the  neuters  of  others  they  are  very  long,  linear,  and  deflexed  at  the 
tip.  *  In  Mj^mecina,  they  are  said  by  Curtis  to  be  wanting  in  the 
males.  The  maxillie  are  coriaceous,  small,  and  terminated  by  a  broad, 
rounded,  thin  lobe,  which  defends  the  sides  of  the  labium  ;  the  max- 
illary palpi  vary  in  the  number  of  their  joints  from  six  to  two.  In 
Myrmica  and  Formica  they  are  6-jointed  and  of  considerable  length, 
scarcely  varying  in  the  sexes  (y^-  85. 3.  max.  ^ ,  85. 8.  max.  $ ,  85. 15. 
max.  7  F.  fusca).  In  Atta  and  Cryptocerus  they  are  scarcely  as 
long  as  the  maxillse,  and  5-jointed  (Hist  N.  Fourm,  p.  S3.).  In  Po- 
lyergus  and  Ponera  there  are  five  or  four  joints,  and  in  MyrmecinaLa- 
treillei  and  Stenamma  Westwoodii,  four  (y^.  86.  14.).  In  Pheidole 
providens  JVestw.  (Atta  p.  Sykes^  Trans.  Ent.  Soc.  vol.  i.  pi.'  13.  f.  5.), 
and  Typhlopone  fulva  TV.  (fig*  86.  19.),  I  have  only  been  able  to 
detect  two  joints  in  the  maxillary  palpi.  The  mentum  is  small, 
corneous,  and  cup-shaped ;  the  labium  membranous  and  rounded^  but 
oflen,  especially  in  dried  specimens,  it  shrinks  into  the  mentum.  In 
the  three  kinds  of  individuals  of  F.  fusca  (^.  85.  4.  labium  ^, 
85.  9.  $ ,  85.  16.  7  ),  there  is  no  material  difference  in  these  parts, 
nor  in  the  labial  palpi,  which  in  that  genus  are  4-jointed :  in  Polyergus 
rufescens,  Myrmecina  Latreillei,  and  Stenamma  Westwoodii,  they  are 
3-jointed  (fig.  86. 15.) ;  whilst  in  Atta  cephalotes,  Pheidole  providens, 

*  From  the  important  share  which  these  organs  take  in  performing  the  duties  of 
the  individuals,  especially  <^  the  neuters,  it  is  evident  that  their  various  forms 
imply  a  diversity  of  habits  with  which  we  are,  however,  unfortunately,  in  many 
eases  ignorant :  thus,  in  Polyergus,  which  does  not  labour,  but  compels  the  species 
which  it  has  made  its  slaves  to  perform  its  work,  the  mandibles  are  slender  and 
destitute  of  teeth ;  and  Latreille  mentions  two  kinds  of  neuters  in  Eciton  hamata, 
with  dififerent  shaped  mandibles,  adding  —  **  forte  horum  neutrorum  officia  pariter 
diversa."    (G^ea.  CruU,  ^.  voL  iv.  p.  129.) 
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and  Typhlopone  fulva  W.^  they  are  only  2-jointed  {Jig*  86.  90.)^ 
The  thorax  is  very  variable  in  its  shape,  especially  in  the  neuters ;  its 
composition  differs  also  according  to  the  presence  or  absence  of 
wings ;  in  the  winged  individuals  the  collar  is  large  (Jig.  85.*  lo.  $ , 
h  the  head,  t  1  collar),  the  mesothoracic  scutum  (t  2)  and  its  scu- 
tell  urn  (t  3)  distinct  from  each  other ;  the  metathoracic  prasscutum 
(t  4)  and  its  scutellum  (e)  also  distinct,  the  collar  and  the  metathorax 
exhibiting  a  spiracle  on  each  side.  In  the  neuters,  however  {Jig*  85. 
17.),  the  composition  of  the  thorax  is  quite  simple,  (xmsisting  of  the 
three  segments  quite  distinct  from  each  other,  and  each  provided  with 
a  spiracle  on  each  side. 

The  abdomen  of  the  males  is  composed  of  seven  segments,  but 
in  the  females  and  neuters  of  only  six ;  the  first,  and  in  some  genera 
also  the  second  (as  in  Jig,  86. 16.),  forms  a  lenticular  scale  or  knot, 
varying  in  form,  and  serving  as  a  peduncle  to  the  abdomen.  Some  of 
these  species,  especially  those  which  have  only  a  single  scale,  are 
destitute  of  a  stingf,  and  in  such  case  the  abdomen  is  larger  in  the 
females  than  in  those  species  which  are  armed  with  that  instrument^ 
which  exists  invariably  in  those  species  which  have  the  peduncle 
formed  of  two  knots.  The  males  of  the  former  species  have  the  ab- 
domen more  trigonate,  whilst  in  the  latter  it  scarcely  differs  in  form 
from  that  of  the  females.  The  external  sexual  organs  of  the  males  of 
Formica  fusca  are  represented  in  Jig,  85.  6.  The  wings  are  of  large 
size,  and  of  a  delicate  texture ;  they  exist  only  in  the  males  and  fe« 
males ;  they  are  furnished  with  much  fewer  cells  than  in  the  wasps, 
&c.,  and  the  veins  of  the  wings  are  oflen  irregular :  thus,  in  the  wing 
of  Myrmica  {Jig.  86.10.),  a  vein  will  be  perceived  to  terminate  abruptly 
in  the  middle  of  the  first  subroarginal  cell.  The  legs  are  of  moderate 
or  considerable  length ;  they  are  generally  simple,  unfurnished  with 
fossorial  cilise,  with  the  tarsi  5-jointed. 

*  In  figures  85.  10.  ft  17.  the  prothorax  and  metathorax  are  dotted,  todintinguish 
ihera  from  the  raesothorax.  A  comparative  examination  of  these  two  figures  with 
those  given  in  previous  pages  of  the  composition  of  the  thorax  of  other  Hymeno- 
ptera  will,  I  think,  most  satisfiictorily  prove  that  the  hind  part  of  the  thorax  is  not» 
as  asserted  by  Audouin  and  Latreille,  the  anterior  segments  of  the  abdomen  soldered 
to  the  real  thorax. 

t  Those  species  which  are  destitute  of  a  sting  are  provided  with  glands  placed 
near  the  anus,  which  secrete  and  discharge  a  peculiar  fluid,  which  has  been  termed 
formic  acid,  the  composition  of  which,  according  to  Berzelius,  is  as  follows :  -» 
hydrogen,  2*84 ;  carbon,  32*40 ;  oxygen,  64 '76  a  100. 

See  also  Blot,  in  Af<^m.  Soc,  Linn,  Cahadot,  voL  i. ;  and  Z«rf.  J&um,  No.  4. 
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These  insects  have  attracted  the  attention  of  the  observers  of 
Nature  from  the  earliest  time ;  and  their  untiring  exertions  for  the  wel- 
fare of  the  community,  their  devotion  to  the  young,  and  their  care- 
fulness in  the  collection  and  storing  up  of  various  materials,  have  led 
to  their  being  regarded  as  examples  of  surprising  instinctive  foresight : 
thus  Virgil  says — 

**  -^>-  parcum  genus  est,  patiensque  laboris 
Quassitaque  tenax  et  quod  quaesita  reserret." 

Solomon,  however,  more  explicitly  informs  us  of  the  reason  for  this 
solicitous  accumulation ;  teaching  at  the  same  time  a  profound  moral 
lesson :  <*  Go  to  the  ant,  thou  sluggard,  consider  her  ways,  and  be 
wise ;  which  having  no  guide,  overseer,  or  ruler,  provideth  her  meat 
in  the  summer  and  gathereth  her  food  in  ihe  harvest/'*  (Proverbs  vi. 
6,  7,  8.).  By  various  commentators  and  naturalists,  however,  who 
considered  this  passage  with  reference  only  to  the  proceedings  of  our 
northern  species  of  ants,  (the  males  and  females  of  which  perish  to- 
wards the  end  of  the  autumn,  and  the  neuters  remain  in  a  torpid 
state  through  the  winter,)  it  has  been  contended  that  there  were  no 
real  grounds  for  considering  that  these  insects  do  lay  up  food  for 
consumption  during  the  winter  (the  supposed  grains  of  corn  having 
been  shown  by  Gould  to  be  the  grain-like  cocoons  of  the  insect); 
whilst  others  have  endeavoured  to  reconcile  the  statement  with  the 
habits  of  our  indigenous  species :  thus  Kirby  and  Spence  (Inirod. 
vol.  ii.  p.  47.)  contend  that  the  words  do  not  imply  a  storing  up  of 
food  for  future  use,  but  merely  that  the  ant  gathers  the  food  most 
suited  for  its  use  during  the  most  plentiful  season.  Latreille,  on  the 
other  hand,  considers  that  this  foresight  has  for  its  object  the  aug- 
mentation and  defence  of  the  nest  against  the  storms  of  winter,  the 
stores  consisting  merely  of  building  materials,  and  not  of  food. 

I  would,  however,  adopt,  in  preference  to  either  of  these  views, 
that  previously  given  by  the  former  authors ;  namely,  that  the  observ- 
ation can  only  apply  to  the  species  of  a  warm  climate,  the  habits  of 
which  are  probably  different  from  those  of  a  cold  one.  St.  Fargeau, 
indeed,  states  that  in  mild  winters  he  had  seen  ants  at  large  in  every 
month :  and  Colonel  Sykes,  in  his  history  of  Pheidole  providens  W, 

*  This  ancient  opinion  was  supposed  to  be  confirmed  by  the  instinct  asserted 
to  be  possessed  by  the  insects  of  preventing  the  grain  stored  up  from  vege- 
tating, by  depriving  it  of  its  corculum  ;  but  more  careful  observers  discovered  that 
the  gnawing  open  of  one  end  of  the  grain-like  cocoon  had  been  mistaken  for  the 
fiirmer  operation. 
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(Trans,  Ent  Soc.  yol.  i.  p.  103.,  Atta  p.  S.),  has  clearly  proved  that 
this  Indian  species  collects  so  large  a  store  of  grass  seeds  as  to  last 
from  January  and  February,  the  time  of  their  ripening,  till  October ; 
having  observed,  on  the  13th  of  the  latter  monih,  these  insects  en- 
gaged in  bringing  up  their  stores  of  seed  to  dry  it  after  the  closing 
thunderstorms*  of  the  monsoon;  and  M.  Lund  observes,  that  the 
species  of  ants  in  Brazil,  instead  of  disappearing  during  the  three 
months  of  winter,  appear  rather  to  augment  in  their  numbers  in  con- 
sequence of  the  great  migrations  which  take  place  during  those 
months.  Dolichoderus  attelaboides  Z.,  however,  which  subsists  upon 
the  saccharine  fluid  secreted  by  the  Cercopidse,  retires  to  its  nests 
during  those  months,  evidently  in  consequence  of  there  being  none  of 
the  last-named  insects  during  that  season  from  which  it  might  obtain 
a  supply  of  food. 

There  are  many  peculiarities  in  the  history  and  development  of 
these  insects,  which  require  a  more  careful  investigation  than  has 
hitherto  been  given  to  them.  Our  countryman  Gould,  and  the 
Swiss  naturalist  Huber,  have  indeed  made  us  acquainted  with 
many  of  the  secrets  of  the  formicary,  to  which  I  can  but  very 
slightly  allude.  The  nests  are  generally  made  underground,  but 
they  differ  considerably  as  to  their  construction  :  some  species 
(F.  fusca,  &c.)  merely  remove  the  particles  of  earthy  thereby  forming 
large  chambers  and  tunnels,  to  which  our  railway-tunnels  offer  but 
a  poor  comparison ;  others  (F.  rufa,  &c.)  collect  great  quantities  o£ 
materials,  consisting  of  bits  of  straws,  sticks,  &c.,  heaped  up  into  a 
conical  mass,  well  known  under  the  name  of  ant  hills,  the  interior  of 
which,  notwithstanding  its  rough  outside,  exhibits  an  admirable  ar- 
rangement :  others,  again,  construct  them  of  earth,  similarly  elevated, 
many  of  the  cells  being  above,  and  others  below,  the  surface  of  the 
earth :  others,  again  (F.  fuliginosa),  construct  them  in  the  trunks  of 
old  trees,  which  they  gnaw  into  numberless  stories;  and  others 
use  sawdust  in  forming  their  buildings,  stiffening  it  into  a  kind  of 
pcqner  machi.  F.  flava  (Formica  bispinosa  Oliv.  fungosa  Fab.),  an 
inhabitant  of  Cayenne,  constructs  its  nests  of  the  cottony  matter 
enclosed  in  the  capsules  of  Bombax,  forming  it  into  a  spongy  mass 
(Latn,  Hist.  Nat,  Fourm,  p.  134. ;  Lescalier,  TabL  Cayenne  p.  151. ), 
very  serviceable  as  amadou^  or  as  a  material  for  stopping  the  most 

*  It  majt  however,  be  observed,  first,  that  a  very  large  quantity  of  grain  remained 
after  the  season  of  dearth  was  over  (leading  to  the  supposition  that  it  had  not  been 
employed  for  food)  ;  and,  second,  that  the  known  nutriment  of  ants  consists  of  animal 
and  vegetable  >f«tdf,  and  not  of  grain. 
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violent  discharges  of  blood.  M.  Lund  has  described  a  species  of 
Formica  (F.  merdicola  Z.),  which  constructs  its  nest  upon  the  stems 
of  reeds  at  some  distance  from  the  ground,  or  upon  the  spiny  trunks 
of  some  kind  of  palm  trees,  using  in  its  construction  the  dried  excre- 
ment of  horses  and  mules.  Colonel  Sjkes  also  describes  a  species 
(Myrmica  Kirbii^S^.,  Trans,  Ent,  Sac,  vol.  i.),  which  attaches  its  nest 
to  the  branches  of  trees  and  shrubs,  composed  of  a  multitude  of  thin 
folia  of  cowdung  imbricated  like  the  tiles  upon  a  house,  the  upper 
folium  covering  the  whole  upper  part  like  a  skull-cap.  The  neuters 
throw  the  abdomen  over  the  back,  or,  when  alarmed,  carry  it  in  an 
upward  situation :  such  is  also  the  case  with  Formica  elata  Lundy 
which  builds  its  nests  on  the  trunks  of  trees,  of  earth  mixed  with 
leaves.  Spix  and  Martius  {Reise^  vol.  iii.  p.  1283.)  mention  a  species 
of  ant  which  forms  its  nest  of  minute  hairs  of  the  leaves  of  one  of  the 
melastomaceous  trees ;  and  also  that  F.  molestans  LcUr,  (nana  Z>.  G.) 
makes  a  small  globose  nest  of  very  minute  hairs  of  plants  in  the  oblong 
vesicles  of  Marieta,  and  in  the  inflated  petiole  of  Tococa. 

A  green  ant,  which  inhabits  New  South  Wales,  was  observed  in 
Captain  Cook's  voyage,  which  form  their  nests  sometimes  as  large 
as  a  man's  head,  in  trees,  by  bending  down  the  leaves  and  gluing  the 
tips  together  (Hawkesworth,  Account  of  CooKs  First  Voyage) ;  and  in 
the  Saturday  Magazine  (No.  330.  Aug.  26. 1837.)>  in  an  anonymous 
account  of  the  habits  of  the  ants  of  New  South  Wales,  it  is  stated 
that  a  very  small  ant  in  the  Bungo  Forest  builds  nests  of  indurated 
clay,  eight  or  ten  feet  high,  whilst  the  large  red  and  black  ants  (evi- 
dently species  of  Myrmecia  Fab.)  reside  in  nests  scarcely  raised 
above  the  surface  of  the  ground.  They  are  able,  however,  to  bite  and 
sting  with  great  violence. 

Throughout  the  greater  portion  of  the  year  the  community  consists 
only  of  neuters,  but  during  the  summer  the  males  and  females  are 
produced  in  considerable  numbers :  these  are  detained  prisoners  in  the 
nest  for  a  certain  time,  until  a  favourable  day,  or  more  commonly  a 
warm  still  afternoon,  when  they  make  their  escape,  and  take  flight  in 
great  swarms,  flying  into  the  air,  where  the  union  of  the  sexes  takes 
place :  soon  after  this  the  males  perish,  but  the  females,  descending  to 
the  earth,  immediately  tear  off  their  own  wings  and  commence  the 
establishment  of  a  new  colony,  or  are  seized  and  forcibly  detained  by 
the  neuters  for  the  maintenance  of  the  old  habitation.  They  then 
commence  laying  their  eggs,  which  are  very  minute  (but  increase  in 
size  previous  to  the  bursting  forth  of  the  larva) ;  and,  according  to 


224  MODERH  CLASSIFICATION  OF   INSECTS. 

Gould  (p.  35.)9  those  which  are  destined  for  the  necessary  supply  of 
future  females,  males,  and  neuters,  are  deposited  at  three  different 
periods.  We  are  ignorant,  however,  of  the  peculiar  circumstances  by 
which  the  abortiveness  of  the  neuters  is  effected.  In  the  hive  bee 
this  is  known  to  be  produced  by  the  female  larvas  being  fed  with  a 
less  nourishing  kind  of  diet  than  that  which  is  given  to  the  larvie 
which  are  to  produce  fruitful  females  or  queens ;  but  the  differences 
which  exist  between  the  female  and  neuter  ant  are  far  more  striking 
than  those  between  the  queen  and  worker  bees.  In  the  ants,  for 
instance,  not  only  are  the  organs  of  sex  obliterated  in  the  workers,  but 
they  have  a  thorax  of  a  totally  different  form  from  that  of  the  females, 
and  are  moreover  destitute  of  wings ;  the  period  when  this  loss  of  the 
wings  and  modification  in  the  form  of  the  thorax  takes  place,  is  pro- 
bably simultaneous  with  that  when  the  sexual  organs  are  rendered 
abortive;  but  the  circumstances  connected  therewith,  although  of 
great  physiological  interest,  have  not  been  yet  observed.  Another 
peculiarity  also  exists ;  namely,  that  certain  individuals,  few  in  number, 
amongst  the  neuters,  are  of  a  larger  size,  and  furnished  with  much 
larger  heads  than  the  ordinary  workers.*  These  individuals  were 
first  observed  by  Gould,  and  subsequently  by  Latreille ;  and  they 
appeared  to  the  former  to  be  equally  employed  in  the  labours  of 
the  nest  with  the  ordinary  workers,  although  Huber  could  not  as- 
certain their  office  in  the  nests  of  F.  rufescens.  According  to  M.  De 
la  Cordaire,  these  specimens  (at  least  in  a  South  American  species 
allied  to  Atta  cephalotes)  appeared  to  be  employed  as  defenders  of 
the  nests,  and  in  capturing  in  their  excursions.  I  have  already  also 
alluded  to  the  existence  of  two  kinds  of  workers  belonging  to  the 
Eciton  hamata;  and  Latreille  has  noticed  other  species  in  which 
he  has  found  this  '<  vari6t6  constante,"  especially  in  F.  structor,  the 
difference  in  size  between  the  two  kinds  of  neuters  of  the  latter  being 
so  great  that  they  would  be  mistaken  for  different  species.  We  are, 
however,  indebted  to  M.  Lund  for  a  more  precise  notice  of  the  em- 
ployment of  these  few  large-headed  neuters  in  a  Brazilian  species  of 
Myrmica.  Having  observed  a  column  of  ordinary  neuters  issuing 
from  an  aperture  in  the  ground,  each  loaded  with  food,  he  perceived 
that  the  aperture  was  guarded  by  four  of  these  large-headed  indi- 
viduals, a  few  of  which  were  also  noticed  in  the  column,  but  not 

*  A  similar  circumstance  also  occurs  amongst  the  neuters  of  the  hive  bees.  Huber 
has  named  the  smaller  individuals  **  abeilies  nourrioes,"  and  the  larger  ones^  which 
Mcrete  wax,  *<  abeiiles  ciridres.  ** 
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taking  any  part  in  the  transport  of  the  food :  on  disturbing  the  route 
and  killing  some  of  the  ants,  these  individuals  hastened  to  the  spot, 
alarming  the  others,  but  gave  themselves  no  concern  with  their  dead 
companions :  when  order  was  restored,  the  aperture  was  observed  to 
be  guarded  by  nine  of  these  individuals.* 

Independent  of  the  difference  of  habits  in  these  two  kinds  of  neuters, 
and  of  the  modifications  in  their  structure  according  therewith,  their 
development  is  especially  interesting  as  connected  with  that  of  the 
ordinary  neuters.  We  can,  it  is  true,  as  yet  only  employ  analogy  in 
considering  the  subject ;  but  as  we  know  that  the  neuter  bee  is  pro- 
duced from  ordinary  female  eggs,  the  loss  of  certain  characteristics 
taking  place  during  its  development,  which  the  worker  bees  have  the 
power  to  prevent,  and  to  restore  the  larva,  which  had  been  destined  for 
an  imperfect  female  (or  neuter),  to  its  original  normal  character, — so 
in  the  ant,  we  may  consider  not  only  that  the  neuter  is  a  modified 
female,  but  further,  that  the  inhabitants  of  the  nest  have  the  instinct  so 
to  modify  the  circumstances  producing  this  state  of  imperfection,  that 
some  neuters  shall  exhibit  characters  at  variance  with. those  of  the 
common  kind.  It  is  in  the  consideration  that  such  a  power  is  pos- 
sessed by  the  inhabitants,  of  thus  modifying  the  larvsB  produced  from 
female  eggs  into  three  different  kinds  of  individuals,  that  I  find  a  con- 
firmation of  the  opinion  which  I  expressed  in  a  preceding  page,  relative 
to  the  development  of  the  different  kinds  of  individuals  composing 
the  community  of  the  white  ants. 

The  transformations  of  Myrmica  rubra  have  been  carefully  traced 
by  Swammerdam  (Book  of  Nature,  pi.  16.);  De  Geer  has  also  given 
very  ample  details  and  figures  of  the  various  states  of  different 
species  of  Formica  and  Myrmica,  especially  of  F.  rufa  and  M.  rubra. 
(Mhn.  tom.  ii.  pi.  41 — 43.)  The  larvae  have  the  appearance  of  small 
white  grubs  or  worms,  destitute  of  feet ;  they  are  short,  thick,  and 
somewhat  conical,  being  narrowest  towards  the  head,  which  is  bent 

*  M.  Wesmael  has  just  forwarded  to  ixid  his  notice  of  a  singular  Mexican  ant, 
(Myrmecocystus  Mexicanus;,  in  which  the  neuters  exhibit  two  still  more  remarkable 
modifications  of  form,  some  being  of  the  ordinary  form  of  neuter  Formicae,  whilst 
in  the  others  the  abdomen  is  swollen  into  an  immense  subdiaphanous  sphere,  produced 
by  the  distension  of  the  membrane  connecting  the  abdominal  segments.  According 
to  the  notes  of  the  discoverer  of  this  species,  and  the  observations  of  M.  Wesmael 
in  support  thereof,  the  latter  individuals  do  not  quit  the  nest,  are  almost  inactive, 
and  are  occupied  only  in  elaborating  a  kind  of  honey,  which  they  subsequently  dis- 
charge into  cells  analogous  to  those  of  the  hive.  {Bull.  Acad,  Roy.  Bruxell.  tom.  v. 
p.  771.)  , 
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dovrn  upoD  the  breast  (^p.  86.  1.  larva  of  F.  T\i(a  seen  sidewajs; 
3.  ditto  magnified,  seen  from  beneath,  afler  Ratzeburg).  The  body 
is  composed  of  the  head  and  twelve  segments.  The  head  (_/Sy.  86. 
3.)  is  furnished  vith  two  smtdl  horny  hook-tike  pieces,  nliich,  although 
evidently  the  analogues  of  the  mandibles,  are  too  wide  apart  to  be 
used  as  such;  below  these  are  four  small  points  or  bristles,  two 
on  each  side,  and  a  subcylindrical,  soft,  fleshy  lobe,  which  is  retractilet 
and  by  the  assistance  of  which  the  larva  receives  its  fond  from  the 
workers^  consisting  of  a  nutritious  0uid  which  they  have  previously 
elaborated  in  tlieir  stomach,  and  subsequently  disgorged.  Honey 
dew,  and  other  saccharine  fluids  collected  from  different  vegetables, 
probably  form  its  chief  base.  De  Geer,  however,  records  the  circum- 
stance, that  he  had  observed  the  neuters  destroy  and  devour  th« 
young  larvEE  which  they  had  previously  guarded  with  such  great 
tenderness.  Possibly  their  instinct  might  have  inspired  them  with 
despair  of  ever  rearing  these  unfortunate  larvte.  A  peculiar  duty  of 
the  neuters  consists  in  removing  these  larvse  and  the  pups,  from  time 
to  time,  to  various  parts  of  the  uest,  where  a  proper  degree  of  tem- 
perature exists.  Latreille  has  even  observed  that  the  neuters  of 
Myrmica  Cffispitum  keep  the  larvte  and  pupae  separate.  Dr.  F.  T. 
C.  Ratzeburg  has  made  the  segmental  development  of  these  insects 
the  subject  of  an  elaborate  memoir,  to  which  I  have  already  alluded 
(in  p.  79.),  bis  chief  object  being  to  prove  that  the  head  of  the  pupa 
is  composed  of  the  head  and  first  segment  of  the  larva  (the  eyes  of 
tile  pupa  being  visible  through  the  skin  of  the  hind  part  of  such  first 
segment  of  the  larva),  and  that  the  fi^h  segment  of  the  body  of  the 
larva  (exclusive  of  the  head)  becomes  the  peduncle  of  the  pupa;  the 
metathoracic  prsescutum  (^p.  85.  lo.  t.  4.)  and  the  metathoracic  scu- 
tellum  (85.  io.  e)  respectively  occupying  a  separate  segment  of  the 
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body  of  the  larva.  My  figures  86.  4.  and  6.  are  copied  from  Dr. 
Ratzeburg's  memoir,  and  represent  the  larva  at  different  stages,  but 
near  to  the  period  of  assuming  the  pupa  state.  In  Jig.  86. 4.  the  eye  will 
be  seen  at  the  back  of  the  first  segment  (b)  of  the  body ;.  the  antennse 
(ant.)  occupying  part  of  this  segment,  but  extending  into  the  head 
(a) ;  the  fore  wings  (w.  i.)  will  be  observed  in  the  second  segment  of 
the  body  (c)  ;  the  hind  wings  on  the  third  segment  (d) ;  whilst  the 
fourth  and  fifth  segments  (e  and  f )  will  be  seen  to  be  considerably 
constricted.  In  ^,  86.  6,  the  head  (h),  antennae  (ant.),  and  eyes  of 
the  pupa,  are  seen  to  be  entirely  withdrawn  from  the  head  of  the  larva, 
and  to  occupy  the  first  segment ;  and  as  the  peduncle  is  still  more 
decidedly  seen  to  occupy  the  fiflth  segment  (f),  it  follows  that  the 
collar  (t.  1.),  mesothoracic  scutum  (t.  2.),  and  scutellum  (t.  3.),  and 
the  metathoracic  prsescutum  (t.  4.),  and  scutellum  (e),  must  be  the 
three  intermediate  segments.  Without  intending  to  express  any 
doubt  as  to  the  correctness  of  Dr.  Ratzeburg's  actual  observations,  I 
cannot  admit  the  theory  by  which  he  endeavours  to  account  for  the 
appearances  he  has  described.  As  already  noticed,  in  p.  79.,  the 
necessarily  increased  size  of  the  head  of  the  imago*,  requisite  for  the 
support  of  organs  to  be  employed  by  an  insect  in  searching  for  its  own 
food  (whereas  in  the  larva  state  there  was  no  need  of  highly  de- 
veloped trophi,  the  insect  being  fed  by  others,  and  that  merely  with 
a  thickened  liquid),  together,  also,  with  the  equally  necessarily  in- 
creased size  of  the  mesothorax  requisite  for  the  support  of  the  large 
pair  of  fore  wings,  and  the  consequent  decrease  in  size  of  the  pro- 
thorax  and  its  collar,  must  equally  necessitate  a  diversity  of  size  in  the 
segments  of  the  pupa  (although  still  invested  in  the  larva  skin) ;  hence 
we  find  the  head  so  much  increased  in  size,  that  it  is  pushed  back  so 
as  also  to  occupy  the  first  segment  of  the  larva ;  the  prothorax  (t.  l.),  on 
the  other  hand,  is  so  reduced  in  size,  that  it  cannot  be  said  to  occupy  a 
segment  of  itself;  so  that  we  may  either  consider  it  as  forming  part  of 
the  first  segment  with  the  head,  in  which  case  no  anomaly  will  exist, 
the  head  and  prothorax  of  the  pupa  occupying  the  head  and  first 
segment  of  the  larva,  or  we  may  regard  it  as  part  only  of  the  second 
segment,  the  remainder  being  occupied  by  part  of  the  mesothorax  of 

*  I  am  happy  to  learn  from  the  most  able  entomotomist  our  country  has  yet 
produced,  G.  Newport,  Esq.,  tliat  my  view  of  this  subject  is  fully  confirmed  by 
the  nervous  system  of  the  animal  at  tlie  period  of  its  undergoing  these  changes,  in 
his  forthcoming  article,  "  Insect,"  in  the  Cydop.  of  Anatomy, 
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the  pupa,  which  is  the  proper  view  of  the  subject ;  but  as  the  wing- 
bearing  segments  of  the  pupa  are  necessarily  increased  in  size,  it  fol- 
lows that  they  are  also  pushed  backwards,  so  tliat  the  peduncular  scale 
(f ),  instead  of  occupying  the  fourth  segment  of  the  larva,  in  effect 
occupies  the  fifth  (exclusive  of  the  head).  It  may,  indeed,  be  as- 
serted, that  as  the  body  of  the  imago  possesses  two  or  three  segments 
fewer  than  exist  in  the  body  of  the  larva,  we  may  suppose  that  the 
loss  of  one  of  these  segments  takes  place,  at  least,  in  this  manner,  and 
in  this  part  of  the  body.  Tiiis,  however,  can  only  be  done  by  ad- 
mitting that  the  head  and  three  thoracic  segments  of  the  imago  are 
composed  of  five  larva- segments,  instead  of  four,  an  admission  ne- 
gatived by  all  analogy  wiUi  pedate  larvae;  but  Ratzeburg  does  not 
even  imply  this,  because  Jig.  85.  5.  is  that  of  a  male,  as  is  proved,  not 
only  by  the  abdomen  being  7-jointed,  but  also  by  the  existence  of  the 
exserted  male  organs  of  generation. 

The  larvae  of  those  species  of  ants  which  are  destitute  of  a  sting 
enclose  themselves  ordinarily  in  an  oval  cocoon,  of  a  dirty  white  co- 
lour (of^cn  mistaken  for  the  eggs  of  the  ants),  marked  at  one  end  with 
a  black  spot,  which  corresponds  with  the  hinder  extremity  of  the  body 
of  the  enclosed  insect;  this  cocoon  is  composed  of  a  very  slender 
parchment-like  envelope,  formed  of  fine  threads,  spun  by  the  larva, 
as  Leuwenhoeck  expressly  describes ;  and  is  sufficiently  delicate, 
when  placed  in  spirits,  to  allow  the  limbs  of  the  pupa  to  be  seen 
through  it  (^^.86.7.  cocoon  of  ?;^^.  86.  6.  ditto  of  ?  Formica 
fusca).  The  larvae  of  those  species  which  are  furnished  with  a  sting 
do  not  thus  encase  themselves  in  a  cocoon,  the  pupa  being  entirely 
naked,  and  at  first  white,  but  afterwards  assuming  a  darker  colour. 
Formica  fusca,  our  common  small  brown  garden  ant,  has  afforded  me 
many  opportunities  of  confirming  Latreille*s  curious  statement,  that 
sometimes  the  pupae  are  naked,  and  at  others  enclosed  in  a  cocoon. 
The  precise  reason  for  this  difference  has  still  to  be  ascertained.  The 
pupa  exhibits  all  the  organs  of  the  imago,  with  the  limbs  laid  along 
the  breast ;  those  of  the  neuters  being,  of  course,  destitute  of  rudi- 
mental  wings  {Jig,  86.  8.  pupa  of  Myrmica  rubra  $ ;  Jig.  86.  9.  ditto 
9  ).  As  the  period  draws  nigh  for  the  development  of  the  imago,  the 
workers  gnaw  a  hole  at  one  end  of  the  cocoon,  in  order  to  form  a  pas- 
sage for  the  pupa ;  which^  having  its  various  limbs  enclosed  in  sepa- 
rate but  very  delicate  pellicles,  possesses  the  power  of  moving  them 
immediately  previous  to  casting  off  this  pellicle,  and  of  making  its 
escape  out  of  the  cocoon  ;  immediately  after  which  it  disengages  its 
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limbs  from  their  sheaths,  its  wings  extend,  its  colours  become  darker, 
and  in  a  very  short  time  it  assumes  all  the  characters  of  the  imago. 

It  would  be  impossible,  and  indeed  out  of  place,  in  a  work  like  the 
present,  to  enter  into  the  details  of  the  history,  manners,  and  economy 
of  these  tribes,  which  vary  in  almost  every  species,  and  of  which  so 
much  has  been  written.  Those  who  would  learn  the  details  of  these 
interesting  subjects  should  consult  the  admirable  memoir  of  Hubert 
the  monograph  of  Latreille,  or  the  second  volume  of  the  Introduction 
to  Entomology^  in  which  the  greater  portion  of  the  seventeenth  letter 
is  devoted  to  this  family.  Herein,  and  in  other  general  works,  such 
as  those  of  St.  Fargeau,  De  Geer,  &c.  (Ray,  in  his  Philosophical  Ze^ 
ters^  has  also  given  many  interesting  details  relative  to  the  habits  of 
these  insects),  we  find  detailed  accounts  relative  to  the  swarming  of 
the  sexes ;  the  duties  of  the  impregnated  females ;  the  various  labours 
of  the  neuters ;  the  language,  or  mode  of  communicating  the  knowledge 
of  various  facts  amongst  the  latter  ;  their  wars  and  combats  * ;  the 
exceeding  fondness  of  ants  for  the  saccharine  fluid  emitted  by  the 
Aphides  and  Cocci,  termed  honey  dew;  and  the  pains  which  they 
take  in  securing  it,  by  regularly  milking  the  Aphides  t,  which  they 
even  imprison  in  their  nests ;  the  emigrations  of  their  surplus  popu- 
lation ;  the  attempts  of  the  latter,  when  established  in  their  new  ha- 
bitations, to  induce  others  to  join  them ;  their  nocturnal  labours  (and 

*  These  wars  generally  take  place  between  the  neuters  of  the  same  species  inha- 
biting nests  near  each  other,  the  individuals  from  each  distinguishing,  by  some 
strange  instinct  their  own  companions ;  but  occasionally  between  neuters  of  di£^rent 
species.  T.  W.  Bond,  however,  asserts,  that  a  battle  lasting  an  entire  day  was 
observed  between  winged  ants  flying  in  the  air,  one  army  consisting  of  black  and 
the  other  of  red  ants.  {Ent.  Mag,  vol.  iv.  p.  221.)  I  apprehend,  however,  that 
this  was  only  the  ordinary  swarming  of  a  nest  for  the  union  of  the  sexes.  (And  see 
Mag,  Nat,  Hut,  No.  18.;  and  Hanhart,  loe. .  eit,  guprd,  translated  in  2Yme*« 
Tekseope,  1 829,  p.  1 1 1. ) 

f  Huber  has  particularly  described  the  mode  in  which  this  is  performed,  observing 
that  during  the  autumn  and  spring  months  many  species  of  ants  keep  a  brood  of 
Aphides  in  their  nests,  guarding  the  eggs  of  the  Aphides  with  the  greatest  care. 
(See  also  Gen.  Hardwicke,  in  Zooi,  Joum,  No.  IS.,  «  On  the  Loves  of  the  Ants 
and  Aphides,"  and  Mag,  Nat,  Hitt.  No.  12.  May  1830.)  Their  fondness  for  sweets 
of  every  kind  is  indeed  well  known,  and  Col.  Sykes  has  given  a  remarkable  case  of 
instinct,  in  which  an  Indian  species  (F.  indefessa  Sykes),  contrived  to  make  its  way  to 
a  sideboard  of  sweets  by  swimming  over  the  water  in  which  the  legs  of  the  tabl^ 
were  immersed,  and  even  leaping  from  the  wall  upon  the  table.  (  Trans,  Ent,  Soc 
vol.  i.)  See  further  Drury*8  account  of  the  ravages  of  ants  in  tropical  climates, 
especially  upon  saccharine  matters,  chiefly  from  information  given  to  him  by 
Smeathman.    {lUustr.  Exot,  Ent,  vol.  iL  p.  80.  2nd  edit) 
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see  Kirby,  in  Trans,  Ent  Soc.  yoI.  i.  p.  xxv.) ;  their  singularly  con- 
structed tracts  ;  their  great  perseverance  and  strength  * ;  their  repose, 
and  diversions  during  their  moments  of  relaxation,  &c* :  whilst  in  the 
first  volume  of  the  Introduction  we  find  numerous  notices  of  the  inju- 
ries which  they  occasionally  commit ;  the  devotion  and  behaviour  of 
the  neuters  to  the  eggs,  larvae,  and  pupae,  and  the  various  modes  of 
formation  of  the  nests,  are  also  therein  fully  described. 

The  exotic  species,  it  is  true,  although  affording  many  singular 
forms,  have  been  but  slightly  studied  in  respect  to  their  habits ;  in- 
deed, on  the  contrary,  much  evidently  fabulous  matter  has  been  pub- 
lished respecting  them. 

Some  of  these  exotic  species  are  of  a  comparatively  large  size,  ex- 
ceeding an  inch  in  length ;  and  the  forms  of  many  of  them  are  exceed- 
ingly singular,  some  having  an  enormously  large  head ;  others  have 
the  jaws  disproportionately  long ;  in  some  the  thorax  is  armed  with 
numerous  spines,  whilst  in  others  this  part  of  the  body  and  the  pe- 
duncle of  the  abdomen  are  composed  of  a  series  of  elongated  knots. 

The  species  of  these  insects  inhabiting  the  tropical  parts  of  the 
world  are  not  only  larger,  but  far  more  numerous,  both  in  the  num- 
ber of  species  and  of  individuals,  than  those  of  our  countries.  Tliis  is 
especially  the  case  in  the  vast  elevated  plains  in  the  interior  of  South 
America,  where  the  largest  of  the  species  of  birds  and  Mammalia  which 
subsist  entirely  upon  ants,  such  as  the  Myrmecophaga  jubata,  Dasypus 
giganteus,  destroy  them  in  inconceivable  numbers.  M.  Lund,  indeed, 
supposes  that  in  these  climates,  from  their  great  agency  in  removing 
obnoxious  matter,  they  become  the  representatives  of  various  other 
families  of  insects,  such  as  the  Carabida?,  Necrophaga,  and  other  car- 
nivorous species,  which  are  but  rarely  met  with.  Indeed,  the  inha- 
bitants of  Rio  Janeiro  sometimes  even  introduce  them  into  their 
dwellings,  in  order  to  rid  them  of  the  visits  of  the  Cupion,  as  the  Ter- 
mitidae  are  nam^d,  considering  that  there  is  a  natural  antipathy  be- 
tween these  two  tribes.     M.  Lund,  however^  mentions  an  instance  in 

*  The  pertinacity  of  these  insectSi  in  tlieir  attacks  upon  others  many  times  exceeding 
them  in  size,  is  extraordinary.  I  have  often  seen  large  preserved  beetles,  &c.,  to 
which  a  minute  ant  was  attached  by  its  jaws,  having  chosen  to  die  rather  than  let 
go  its  hold.  In  this  manner  Formica  elongata  Oliv.  seizes,  "et  d'une  maniere 
opiniatre,"  the  antennae  and  legs  of  a  green  Melolontha  of  Tranquebar,  and  I  have 
myself  captured  a  bee  on  the  wing,  to  the  extremity  of  one  of  the  tarsi  of  which 
the  head  alone  of  an  ant  remained  fixed  by  the  jaws,  the  body  of  the  ant  having 
evidently  been  torn  off,  without  the  insect  quitting  its  hold.  W.  W.  Saunders  has 
met  wUh  a  similar  instance. 
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which  a  colony  of  ants  and  of  white  ants  were  established  in  the  same 
abode ;  but  that,  on  disturbing  the  nest,  the  ants  attacked  the  workers 
of  the  white  ants,  which  they  perhaps  considered  as  the  authors  of 
the  mischief.  General  Hardwicke,  however,  expressly  mentions  that 
the  ants  in  India  are  formidable  enemies  to  the  white  ants,  each  ant 
seizing  and  carrying  off  its  victim  whenever  opportunity  occurs  for  so 
doing.  (^Zool,  Joum,  No.  xiii.  p.  1 14.)  On  the  other  hand,  however, 
their  ravages  upon  the  vegetable  productions  of  those  countries  are  hr 
more  to  be  dreaded ;  as  in  the  instance  of  the  attacks  of  Formica 
saccharivora  Linn,  upon  the  sugar  canes  in  the  island  of  Grenada, 
whereby  the  cultivation  of  that  plant  was  entirely  put  a  stop  to,  and  a 
reward  of  20,000/.  offered  for  an  effectual  mode  of  destroying  the  ants. 
(Castle,  in  Phil,  Trans,  vol.  xxx.  p. 346.,  quoted  by  Kirby  and  Spence, 
vol.  i.  p.  186.)  See  also  Guilding  (in  Mag,  Nat.  Hist  No.  270>  on 
the  ants  of  the  West  Indies ;  and  an  article  in  the  Eniomol,  Mag, 
(vol.  iv.  p.  108.),  of  the  '<  plague  of  ants*'  in  New  Spain,  from  Herrera's 
Decades ;  likewise  an  article  on  the  same  subject  in  the  London 
Magaziney  October,  1827- 

The  Jesuit  Dobrizhoffer,  in  his  work  {De  AlnponUnts,  vol.  ii.  p.  875., 
quoted  by  Perty,  Delect,  An,  Art,  Bras,  pref.  p.  23.,  and  translated 
in  Niat,  Hist,  Ins,  Fam.  Library ^  vol.  i.  p.  37.),  has  given  a  detailed 
account  of  the  astonishing  devastations  of  the  ants  in  Paraguay.  The 
conical  earthen  nests  of  one  of  the  species,  which  abounds  in  the  plains 
of  that  country,  are  three  or  more  ells  high,  and  as  hard  as  stone ; 
and  he  adds,  "  Tumulos  illos  pyramidales  prius  solerter  cavatos  His- 
pani  pro  fumo  ad  coquendum  panem  adhibent  aliquando ;  nonnun- 
quam  eos  commolunt  ac  in  pulveres  redigunt,  qui  rite  aqua  subacti  ad 
parimentandas  domes  egregie  valent."  We  cannot,  unfortunately, 
determine  the  species  in  question.  The  Portuguese  have  an  old  say- 
ing, that  the  ants  are  the  queens  of  Brazil,  in  order  to  indicate  their 
universal  powers  of  destruction.  Pohl  and  Kollar  also  mention  various 
obnoxious  Brazilian  species,  especially  Atta  cephalotes ;  the  female  of 
which  is,  however,  eaten  by  the  natives.  (  Vorzttgl,  Hist,  Ins,  JBras,^ 
Dobrizhoffer  also  mentions  the  same  fact,  as  well  as  Azara  (p.  198.), 
and  also  Barr^re.  (Ess,  Hist,  Nat,  France  Mquin,  p.  1 97.)  Lander 
also  informs  us  that  ants,  stewed  in  butter,  are  eaten  by  the  natives 
of  Yariba,  in  Africa.  (Joum,  Second  Exped,  into  Interior  of  Africay 
1829.)  Drury  also  mentions  the  same  fact.  In  our  own  country, 
an   exceedingly  minute  species  (Myrmica  domestica  Shk,)  has  re- 

Q  4 
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cently  proved  exceedingly  troublesome,  infesting  the  houses  in  some 
parts  of  London  and  the  suburbs,  Brighton,  &c«,  to  such  an  extent, 
that  the  inhabitants  have  been  compelled  to  quit  their  abodes.  (See 
Bostock,  in  Trans.  Ent  Soc.  vol.  ii.  p.  66.^  for  various  details  and 
experiments  for  its  destruction.) 

The  account  given  by  Madame  Merian  of  the  annual  visits  of  im« 
mense  swarms  of  the  visiting  ant  (Atta  cephalotes)  from  house  to 
house,  in  South  America*,  and  of  their  habit  of  forming  large 
troops,  each  individual  carrying  a  piece  of  a  leaf  in  its  jaws,  was 
long  considered  fabulous,  but  has  since  been  fully  confirmed  by 
Homberg,  Smeathman,  Hancock,  Stedman,  and  Lund,  the  two  last- 
named  authors  having  been  eye-witnesses  to  the  entire  defoliation  of 
a  tree  by  this  species,  which  is  thence  called  the  parasol  ant  in  To- 
bago. Lund  has  particularly  described  their  mode  of  operation,  and 
has  also  observed  these  marches  extended  through  several  days. 

A  species  of  this  family,  sufficiently  common  in  France  (F.  rufes- 
cens  Lair.y  forming  the  genus  Polyergus),  constitutes  a  remarkable 
exception  to  the  remainder  of  the  family,  in  respect  to  its  habits. 
This  species,  which  Huber  names  the  Amazon  ant,  is  distinguished  by 
the  structure  of  its  mouth,  provided  with  slender  simple  jaws ;  where- 
by it  is  rendered  incapable  of  constructing  its  nest,  and  attending  to 
the  duties  of  the  community  (which  are  in  a  great  degree  performed 
by  the  latter  organs).  They  are  therefore  under  the  necessity  of  form- 
ing themselves  into  large  armies,  and  of  attacking  the  nests  of  Formica 
fusca  and  cunicularia,  their  object  being  to  carry  off  the  pupa ;  the 
insects  hatched  from  the  latter  acting,  in  all  respects,  as  their  slaves ; 
and  as  they  are  brought  to  the  imago  state  within  the  nests  of  the 
Amazons,  they  do  not  feel  the  desire  to  quit  their  masters,  but  labour 
for  the  support  of  their  abode  as  though  it  were  their  own ;  increasing 

*  M.  Lund  states  that  he  never  observed  a  species  of  the  restricted  genus  Formica 
migrating,  or  marching  in  close  columns,  in  Brazil ;  and  that  the  migratory  species, 
and  those  which  form  these  compact  columns,  belong  to  the  section  which  have  the 
abdominal  peduncle  formed  of  two  nodes,  and  the  antennae  unconcealed. 

\  The  fact  of  these  Amazons  carrying  off  only  neuter  pups  seems  to  me  to  offer  a 
more  striking  instance  of  instinct;  for  were  they  to  introduce  a  single  male  or 
female  pupa  into  their  own  nest,  the  consequences  may  be  easily  conceived.  As 
it  is,  the  proceedings  of  these  neuter  slaves,  acting  for  their  masters  and  their 
progeny  with  as  much  tenderness  as  they  would  exhibit  to  their  own  species, 
seems  to  prove  that  their  labours  are  but  the  effect  of  circumstances,  independent  of 
any  sense  of  philopr(^enitiveness,  as  already  suggested  in  p.  181.  The  situation 
of  these  slaves,  toiling  in  a  strange  territory  for  strange  masters,  might  at  first 
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the  size  of  the  nest,  provisioning  the  young^  &c.^  whilst  the  Amazon 
ants  are  completely  free  from  these  duties.  St.  Fargeau,  indeed,  sees 
in  the  proceedings  of  these  insects  the  perfection  of  instinct  f;  as- 
serting that  the  Amazon  ant  is  able  to  perform  all  the  requisite  labours 
itself,  but,  from  a  love  of  luxurious  idleness,  it  adopts  a  plan  for  having 
them  performed  by  slaves.  But  Huber,  who  discovered  and  closely 
studied  the  details  of  their  history,  expressly  tells  us  that  the  Ama- 
zons "  n'ont  d*autre  occupation  et  d'autre  talent  que  celui  de  la 
guerre  **  (Rick,  Foutm,  p.  234.)  ;  and  in  a  subsequent  page  he  relates 
an  experiment,  in  which  the  greater  part  of  a  number  of  Amazons, 
placed  in  a  glass  case  with  their  pupae,  died  from  want ;  but  that  a 
single  F.  fusca  introduced  into  the  case  restored  order,  preserved  the 
lives  o€  the  remainder,  and  raised  a  number  of  the  young  brood.  Thus 
these  Amazon  ants  ought,  to  a  great  extent,  to  be  considered  as  ana- 
logous to  the  parasite  bees,  &c. ;  and  if  the  habitudes  morales  of  the 
Hymenoptera  are  to  be  considered  as  of  primary  importance  in  the 
distribution  of  the  order,  these  Amazons  ought  surely  to  be  removed 
from  the  working  species. 

Huber  also  discovered  that  a  species  of  Formica  (F.  sanguinea), 
which  Stephens  gives  as  a  species  found  near  London,  larger  than  the 
Polyergus  rufescens,  makes  slaves  of  the  same  two  species  as  the  lat- 
ter :  unlike  them,  however,  they  share  the  labours  of  the  nest  with 
their  slaves ;  and  it  would  even  seem  that  both  species  of  slaves  are 
met  with  in  the  ant  hills  of  the  sanguine  ants ;  and  Huber  even 
brought  up  Polyergus  rufescens  and  Formica  sanguinea,  which  are 
both  slave-makers,  with  F.  fusca,  in  one  common  dwelling. 

M.  Lund  also  observed  a  Brazilian  spiecies  of  Myrmica  (M.  paleata 
Lair,)y  which  was  assisted  in  the  affairs  of  its  nest  by  the  neuters  of 
another  species  of  the  same  genus  (M.  erythrothorax  Lund).  He 
also  discovered  a  thick  column  of  another  species,  forming  a  new 
genus  (Ancylognathus  lugubris  Z.),  loaded  with  the  larvae  and  pupse 
of  ants,  and  which  he  considered  as  a  party  returning  from  a  maraud- 

sight  appear  lamentable ;  but  when  we  recoUeet  that  these  slaves  have  been  born 
in  this  state,  without  knowing  any  thing  of  a  different  state  —  that  of  freedom ; 
that  they  toil  not  more  laboriously  for  their  masters  than  they  would  do  for 
their  own  relatives  if  they  were  free ;  that  they  suffer  no  privations  of  repose  or 
food ;  that  they  are  even  permitted  to  watch  over  the  rearing  of  some  of  their 
own  community ;  and,  moreover,  that  the  slate  of  society  dependent  upon  the 
structural  pecub'arities  of  the  Polyergus  requires  their  presence  in  the  nests  of  the 
latter,  —  we  are  induced  to  hesitate  before  we  exclaim  with  Sterne — "  Still  slavery  ; 
thou  art  a  bitter  draught." 
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ing  excursion,  rather  than  changing  their  abode,  because  many  of 
the  ants  themselves  were  mutilated.  (Ann,  Sc,  NaL  June  1831.) 

I  have  above  alluded  to  the  habits  of  our  indigenous  ants  of  obtain* 
ing  a  supply  of  honey  dew  from  the  Aphides  and  Cocci ;  but  the  ex- 
otic species  of  the  family  do  not  confine  themselves  to  these  tribes ; 
since,  in  General  Hardwicke's  drawings  of  Indian  zoology,  now  in  the 
British  Museum,  I  have  observed  several  representations,  in  which 
ants  are  in  the  act  of  milking  the  larvsB  of  various  species  of  Cerco* 
pidse;  and  M.  Lund^has  also  noticed  the  same  in  a  Brazilian  species 
F.  (Dolichoderus  Lund)  attelaboides  Fab.^  which  thus  attaches  itself 
to  the  larvae  and  pupae  of  Cercopis  and  Membracis.  He  observes, 
however,  that  this  is  probably  owing  to  the  entire  absence  of  Aphides 
in  the  interior  of  the  country  (although  they  are  occasionally  found 
near  Rio  Janeiro  ;  where,  however,  they  had,  in  all  probability,  been 
imported  with  plants  from  other  parts  of  the  world).  He  also  once 
found  the  larva  of  a  Fulgora  in  an  ant*s  nest.  I  may  here  mention 
having  repeatedly  found  many  very  young  individuals  of  a  perfectly 
white  colour,  belonging  to  species  of  Oniscus  *,  in  the  nests  both  of 
Formicae  and  Myrmicae ;  and  M.  Lund  noticed  a  column  of  Myrmica 
typhlosf,  many  of  the  specimens  of  which- carried  an  Oniscus  beneath 
the  abdomen,  the  latter  holding  itself  in  that  position  by  its  short 
hooked  legs,  which  gave  the  Myrmica  a  most  singular  appearance. 
Latreille  also  noticed  Onisci  creeping  about  at  will  in  the  nests  of 
Formica  rufa.  On  disturbing  the  nests  of  Formica  fusca,  I  have  al- 
most  invariably  observed  an  extremely  minute  fly,  belonging  to 
the  genus  Trineura  Meig,^  hovering  over  the  nest,  as  though  it  had 
also  been  disturbed,  and  darting  at  times  upon  the  ants. 

The  habits  of  the  singular  Brazilian  genus  Cryptocerus  are  quite 
unlike  those  of  the  rest  of  the  family.  They  are  solitary  idle  crea- 
tures, fixing  themselves  all  day  long  in  the  middle  of  a  leaf,  and  when 
alarmed,  retreating  slowly  sideways  to  the  under  side  of  the  leaf.  How 
far  it  is  correct  to  assert,  with  Lund,  that  they  are  in  no  degree 
social,  and  the  care  of  the  young  depends  on  the  females,  the  neuters 
being  entirely  useless,  has  yet  to  be  ascertained.  Pohl  and  Kollar 
inform  us  that  a  large  species  of  this  genus  emits  a  liquid  which  stains 
the  flesh  for  several  days. 

*  Tlie  same  fact  is  also  mentioned  by  Mr.  Knapp  (^Journal  of  a  NaiuraUtt, 
p.  B04.).  Various  Coleoptera,  also  (g.  Claviger,  Batrisus,  Myrmecbixenus,  &c. ), 
inhabit  ant's  nests.     See  Chevrolat,  in  Silberm,  Bev.  Ent.  No.  1 7. 

f  Tills  species  is  blind,  a  peculiarity  which  Lund  thinks  has  some  influence  in  the 
selection  of  their  lucifugous  companions. 
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M.  Lund  concludes  his  exceedingly  interesting  memoir  bj  describ- 
ing a  singular  genus,  which  he  considers  should  be  placed  at  the  end 
of  this  family,  and  of  which  he  had  detected  five  or  six  species, 
neuters  only  having  been  observed  with  the  antennae  elbowed,  and  with 
the  abdominal  peduncle  formed  into  two  nodes ;  but  differing  from  all 
the  known  ants  in  the  eyes,  which  occupy  nearly  the  whole  of  the 
head.  They  are  solitary,  creeping  upon  the  trunks  and  leaves  of  trees  ; 
they  sting  sharply.  Latreille  proposed  for  them  the  generic  name  of 
Pseudomy  r  m  ex. 

This  family  of  insects  constitutes  an  exceedingly  natural  and  iso- 
lated group  amongst  the  Hymenoptera,  &c.,  of  which  the  natural 
affinities  are  very  difficult  to  determine.  Latreille,  as  above  stated, 
considered  them  as  nearest  allied  to  Mutilla ;  and  if  we  regard  the 
structural  peculiarities  alone  of  the  apterous  individuals  of  these  two 
groups,  we  certainly  find  many  characters  in  common.  Compare,  for 
instance,  Methoca  2  ^1^^  Formica  ?  ;  the  latter,  in  its  want  of  wings, 
ocelli,  and  sting  (three  of  the  great  characters  of  the  order),  being  a 
far  less  perfect  animal  than  the  former.  But  when  we  examine  the 
true  nature  of  the  ants,  and  especially  the  characters  of  the  females, 
together  with  their  social  economy,  we  must  award  to  the  ants  a  rela- 
tion with  the  more  typical  Hymenoptera,  as  the  bees  and  wasps.  It 
is  true  that,  comparatively  speaking,  they  do  not  exhibit  so  elaborate 
a  species  of  economy  as  is  shown  by  the  type  of  those  groups ;  but 
their  habits  are  quite  as  elaborate,  for  instance,  as  those  of  Bombus. 
In  placing  them  between  the  true  Fossores  and  the  solitary  Fossorial 
wasps,  I  am  aware  that  I  am  apparently  violating  nature,  and  such  is 
the  opinion  of  St.  Fargeau ;  but  until  the  difficult  question  as  to  the 
precise  importance  to  be  given  to  the  habitudes  morales  of  these  insects 
over  their  general  structure  is  determined,  I  have  preferred  adopting 
the  arrangement  of  Latreille's  most  valuable  work.  As  to  the  relations 
of  the  ants  with  the  beetles  and  Tenthredinidae  amongst  the  Tricho- 
ptera,  as  suggested  by  Mr.  MacLeay  {Hor<B  Ent  p.  370.),  I  cannot 
conceive  them  to  be  entitled  to  any  weight ;  indeed,  that  author  has 
himself  shown  his  opinion  of  the  former  relation,  by  stating,  in  a  sub- 
sequent page,  that  Stylops  (which  he  thinks  nearest  allied  to  the 
Chalcididae)  is  the  link  between  the  Coleoptera  and  Hymenoptera  ; 
and  as  to  the  latter,  suggested  with  the  view  of  proving  that  the  true 
Hymenoptera  are  allied  to  the  Trichoptera  (amongst  which  he  places 
the  Tenthredinidae),  and  founded  on  the  supposed  similarity  of  their 
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whole  shape,  and  the  gradual  disappearance  of  ocelli,  no  two  insects 
can  be  more  unlike  than  Formica  and  Tenthredo  ;  whilst  the  latter, 
and  even  the  true  Trichoptera,  are  furnished  with  ocelli. 


The  third  and  last  division  of  the  subsection  Prsedones  consists  of 
the  wasps,  termed  Diplopteryga**  by  Kirby(Diplopterafi[^r.),  from 
the  wings  being  folded  throughout  their  entire  length  when  at  fest 
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•  Mr.  Kirby   (Faun,   Bor.  Amer.  p.  263.)  has   altered   Latreille's   name,   the 
termination  ptera  being  used  for  orders  alone. 
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(^Jig^  88.  16.),  (except  in  the  genus  Ceramias,  in  which  they  are  ex- 
tended horizontally.)  These  organs  are  always  developed  in  both 
sexes,  and  also  in  the  neuters  of  the  social  species.  The  antennee  are 
generally  elbowed,  and  either  filiform  or  thickened  at  the  tips ;  they 
are  inserted  near  the  middle  of  the  face,  with  the  third  joint  longer 
than  any  of  the  following.  The  tongue  is  of  moderate  length,  and 
terminated  by  laciniae,  which  are  glandular  at  the  tip,  with  a  pair  of 
lateral  linear  paraglossae.  The  palpi  are  short  and  filiform ;  the 
maxillae  are  long,  coriaceous,  and  compressed,  with  the  terminal  part 
less  coriaceous,  and  separated  by  a  transverse  suture.  The  eyes  are 
notched;  the  thorax  is  oval  and  entire;  the  collar  extends  laterally  to 
the  base  q^  the  wings.  The  construction  of  the  thorax  of  one  of  the 
wasps  (P.  Biliardierii  Fab,  f)  has  been  elaborately  investigated  by 
MacLeay  (ZooL  Jaum,  No.  18.). 

The  fore  wings  have  one  marginal,  and  three  perfect  submarginal 
cells,  with  an  incomplete  terminal  submarginal  one. 

Tlie  body  of  these  insects  is  either  quite  naked,  or  but  very  slightly 
clothed  with  hairs;  it  is  in  general  of  a  black  colour,  more  or  less 
spotted  with  yellow  or  buff;  the  clypeus  is  generally  unspotted  in  the 
males,  but  in  the  opposite  sex  it  is  more  or  less  spotted  with  yellow. 
The  legs  are  of  moderate  length,  not  furnished  with  organs  fitted  for 
the  collection  of  pollen ;  the  posterior  tarsi  having  the  basal  joint 
neither  dilated  nor  furnished  with  pollen  plates  or  brushes.  The 
abdomen  is  ovate  or  ovate  conic  in  its  form,  and  often  petiolated; 
the  sting  of  the  females  and  neuters  is  very  powerful,  and  has  oc- 
casionally caused  the  death  of  persons  who  have  been  attacked  by 
these  insects. 

The  chief  character  upon  which  this  division  is  founded,  and  from 
which  it  receives  its  name,  is  one  of  those  curious  instances  where  we 
find  a  peculiarity  of  organisation  (apparently  of  very  trifling  nature, 
and  which  cannot,  so  far  as  we  are  enabled  to  perceive,  exercise  the 
slightest  influence  upon  the  habits  of  the  species,)  so  constant  and 

Fakntin.     Nidus  Vesparum  mirandus,  Act.  Acad  Nat.  Cur.  vol.  iL 

Von  Maiinawsky.     Beitr.  Naturg.  Vespa  Crabro,  Berlin  Mag.  1808. 

Muralto.    Anatomia  Crabronis,  in  Ephem.  Nat.  Curios.  Dec.  2. 

Strau9$,     Anatomie  du  Frelon,   (V.  Crabro);  with  4  fig.    Ferussac   Bull.  1830; 

and  in  Ann.  Sci.  Nat.   Sept.  1830. 
Bigge.     Observations  on  the   Natural   History  of  the   Two   Species   of  Wasps. 

Oxford,  1835.   8vo. 
FdbiicitUt  Panzer,   Hossi,  Spinola,   Savigny   (Egypte),    Coqitebert,  Drwry,   Griffith 

(An.  K.  Synagris  comuta),  LatreiUe  (Humboldt),  Perty^(Brazil),  St.  Fargeau, 
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characteristic,  that  we  look  in  vain  throughout  the  whole  order  Hy- 
menoptera  for  any  other  instance  * ;  while,  if  we  look  at  the  habits 
of  the  species,  we  find  them  to  be  sufficiently  striking  to  induce  us 
to  suppose  that  we  might  here  find  satisfactory  cause  for  such  a 
marked  peculiarity  ;  but  so  far  is  this  from  being  the  case,  that  whilst 
the  typical  wasps  have  an  economy  as  elaborate  as  that  of  the  hive 
bee,  many  species  are  solitary,  and  resemble  the  Fossores  in  their 
habits.  To  assert  that  a  character  like  this  ought  of  itself  to  be  con- 
sidered as  of  primary  importance,  and  of  superior  weight  to  other 
structural  characters  modified  by  their  diversity  of  economy,  would 
be  unphilosophical ;  and  such  is  the  view  of  the  subject  taken  by  St* 
Fargeau  (HisL  Nat,  Hym,  tom.  i.  p.  474.),  who  considers  that 
although  the  folding  of  the  wings  may  be  convenient  "  pour 
caract^riser  une  famille  artificiellement,  il  ne  repond  ^  aucune  mo- 
dification quelconque  des  mceurs  ou  habitudes  d'agir  de  plusieurs  de 
ces  Hym^nopteres,  puisque  leurs  differences  en  cela  sent  enormes ;" 
these  differences  consisting,  1st,  in  the  social  condition  of  some  of  the 
species  necessitating  two  modifications  of  the  female  sex  (for  the  pro- 
duction of  workers)  together  with  architectonic  instincts ;  and  2d,  in  the 
nature  of  the  food  of  the  larvee,  those  of  the  social  species  consisting 
almost  entirely  of  a  daily  supply  of  vegetable  matters,  whilst  those  of 
the  solitary  species  feed  upon  other  insects,  stored  up  for  them  by  the 
female.  But  it  appears  to  me  that  in  the  insects  now  under  con- 
sideration, this  character  of  the  folding  of  the  wings  indicates  a  corre- 
spondence in  the  general  structure  of  the  insects  possessing  these 
different  habits,  apparently  sufficient  to  prove  that  the  '<  habitudes 
morales"  of  these  creatures  (with  the  peculiar  modifications  of  the 
organs  which  are  employed  in  performing  such  habits)  are  not  of 
primary  importance  in  regulating  the  distribution  of  the  order. 
Amongst  the  Fossores  and  bees  we  find  species  which  do  not  con- 
struct their  own  nests,  but  deposit  their  eggs  in  the  nests  of  other 
species  of  those  groups ;  but  their  larvae  devour  the  same  kind  of  food 
as  the  insect  for  whose  use  it  had  been  stored  up,  and  thus  (as 
already  insisted  upon  in  pp.  86.  and  186.)  there  is  no  absolute  dif- 
ference between  the  two  groups  of  insects  which  possess  such 
different  habits.     In  the  present  family,  however,  the  case  is  much 

*  The  identical  neuration  of  the  wings  (which  led  Jurinc  to  place  all  these  insects 
in  one  genus,  Vespa),  the  lunate  eyes  and  the  glands  at  the  extremity  of  the  labium, 
may  be  mentioned  as  equally  characteristic,  and  at  the  same  time  apparently 
not  more  influential  than  the  folding  of  the  wings. 
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Stronger*,  as  above  indicated  by  St.  Fargeau ;  and  therefore,  although 
I  have  not  hesitated  to  reject  the  separation  of  the  Fossorea  into  two 
primary  groups,  founded  upon  their  parasitic  or  working  habits,  I 
feel  less  convinced  of  the  propriety  of  retaiuiog  the  wasps  as  a  single 
family,  I  cannot,  however,  with  St.  Fargeau,  refer  the  solitary  wasps 
to  the  FosBores  {Op.cit.  p.  475.),  since  they  agree  in  so  many  of 
their  gemend  structural  characters  with  the  social  wasps.  I  ac- 
cordingly divide  the  Dlplopteryga  into  two  families,  Eumenidee  and 
Vespidffi. 

The  family  Bumenidje  comprises  the  solitary  species,  each  being 
composed  of  males  and  females  onlyf  (jig.  87.  i.  Odynerus  antilope 
Ps.,  3 — 4.  details  of  ditto  ;  fig.  87.  6.  Eumenes  coarctata,  8 — lo.  details 

F^.  87. 


of  £.  petiolataP),  having  the  mandibles  {fig.S'J.  s.  b.)  elongate-tri- 
gonate,  oflen  narrow,  and  forming  a  kind  of  rostrum,  in  this  respect 
resembling  the  Fossores  (from  which  we  learn  that  this  elongation  of 
the  mandibles  is  especially  fitted  for  seizing  and  carrying  off  other 
insects  as  prey)  ;  these  organs  in  many  species  exhibit,  however,  on 
their  inner  edge  various  obtuse  denticulations,  proving  them  to  be  but  a 
modified  type  of  Vespa:  the  maxillte  (^.  87. 3.9.)andlabium(_;f9'.  87- 
i.  10.)  are  long  and  bent  backwards  at  rest ;  the  latter  is  divided  into 
four  pilose  selte,  terminated  by  glands,  the  two  intermediate  ones  being 
the  longest ;  the  anterior  margin  of  the  clypeus  is  produced,  and  is  either 

*  The  circumilances  mbsequently  mentioned  respecting  the  diacoTer;  of  hone; 
in  tbc  celli  of  Eumenes  coarctaU,  Polistea  Licheguina,  and  P.  gallics,  may  here  be 
alluded  to,  u  evincing  the  neeesrily  for  regarding  the  absolute  KpuaUan  of  these' 
tiro  tribes  of  insects  with  distrust. 

f  Mr.  Curtis  correctly  describes  the  Odyneri  as  being  solitary  in  their  batHts; 
but  he   has  introduced  neuters  into  bis  characters  of  the  genus,  and    t 
nirprise  that  he  had  only  been  able  to  rear  females. 
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truncate  or  emarginate ;  the  maxillary  palpi  are  shorter  or  scarcely 
longer  than  the  maxillary  lobe,  the  basal  joints  being  elongate-cylin- 
dric ;  the  terminal  joints  of  the  antennae  of  the  males  are  often  recurved 
and  hooked  at  the  tip  (^fig*  87.  ll.  extremity  of  ant  of  Epipone  spi- 
nipes  $  );  the  thorax  is  short  and  truncate  both  in  front  and  behind; 
the  basal  segment  of  the  abdomen  is  more  or  less  coarctate,  in  the 
typical  species  forming  a  long  and  narrow  peduncle  {fig.  87.  6.) ;  the 
legs  are  not  furnished  with  ciliae  or  spines,  although  these  insects 
generally  construct  their  nests  with  earth  in  cavities  of  walls,  old 
wooden  palings,  or  in  sand  banks,  forming  a  succession  of  cells  placed 
end  to  end,  in  each  of  which  an  egg  is  placed,  together  with  a  sufficient 
supply  of  food  for  the  entire  consumption  of  the  larva,  consisting  of 
other  insects,  larvse,  spiders,  &c.  The  female  then  carefully  closes 
the  mouth  of  the  cell  with  earth. 

R6aumur  {M4m.  tom.  vi.  pi.  26.  f.  1 — 10.)  has  given  the  history  of 
a  species  of  this  family,  which  Latreille  (JRegne  An*  tom.  v.  p.  S36.) 
considers  to  be  the  Odynerus  (Vespa)  muraria  Linn.*  This  insect, 
during  the  early  months  of  summer,  forms  a  burrow  in  the  sand  to 
the  depth  of  several  inches,  in  which  it  constructs  its  cells ;  besides 
which  it  builds,  with  the  grains  of  sand  brought  up  whilst  burrowing, 
a  tubular  entrance  to  the  burrow,  oflen  more  than  an  inch  long,  and 
more  or  less  curved,  the  grains  of  sand  of  which  it  is  formed  being  ag- 
glutinated together ;  each  female  forms  several  of  these  burrows  and  de- 
posits an  egg  in  each  cell,  together  with  a  number  of  green  caterpillars, 
which  it  arranges  in  a  spiral  direction,  one  being  applied  against  the 
other,  and  which  serve  as  food  for  the  larva  when  hatched.  When 
the  store  of  food  is  secured,  the  insect  closes  the  mouth  of  the  burrow, 
employing  the  grains  of  sand  of  which  the  funnel  was  composed  for 
that  purpose. 

The  larvae  of  Odynerus  are  fleshy  grubs,  destitute  of  feet  (fig.  87. 6. 
magnified),  with  transverse  dorsal  tubercles  serving  in  their  stead.  The 
body  (including  the  head)  consists  of  fourteen  segments  and  a  minute 
anal  tubercle,  with  ten  spiracles  on  each  side.     I  have  reared  both 

*  Mr.  Sbuckard  (Mag,  Ned,  Hut,  Sept.  1837)  gives  the  munria  as  identical 
with  Odynerus  (Epipone)  spinipes,  stating  that  it  is  the  latter  which  constructs  this 
Mrumpet-shaped  tube.  Such  may  be  the  case,  but  R^umur*s  description  and  figure 
do  not  accord  with  the  former  species,  but  rather  with  the  true  Linn»an  V.  muraria 
(which  belongs  to  a  different  subgenus),  according  to  the  description  of  the  authentic 
specimen  of  the  latter  still  in  the  Linniean  Cabinet,  forwarded  by  me  to  M.  Wesmael, 
and  by  him  published  in  the  JBulL  Acad.  BruxtXks,  Ceramius  Fonscolombei  has 
sindlar  habits. 


HYMENOPTERA EUMENID-flE.  241 

sexes  of  one  of  the  species  from  larvae  thus  constructed ;  thus  dis- 
proving Mr.  Shuckard's  suggestion,  that  the  female  larvae  will  neces- 
sarily have  one  segment  less  than  those  of  the  male,  as  in  the  imago. 
(^Trans.  of  JBurmeistery  p.  35. ;  and  Magr,  Nat.  Hist  Sept  1837.  See 
mj  memoir  <<  On  the  Apod  Larvae  of  the  Hymenoptera,  with  reference 
to  the  Segmental  Theory  of  Annulose  Animals,"  in  Trans.  EntomoL 
Soc,  vol.ii.  p.  121.)  In  the  same  Transactions  (vol.  i.  p.  78.)  I  have  also 
published  some  notes  upon  the  habits  of  Odynerus  antilope,  which 
lines  its  cells  with  mud,  of  which  it  carries  small  round  pellets  into  its 
burrow,  under  the  breast.  It  employs  the  green  caterpillars  of  a 
Crambus  ?  for  the  food  of  its  young.  Mr,  Ingpen  exhibited  to  the 
Entomological  Society  (August  4,  1834)  the  nest  of  Odynerus  qua- 
dratus,  which  had  been  discovered  between  the  folds  of  a  piece  of 
paper  which  had  fallen  behind  some  books.  It  was  nearly  six  inches 
long  and  one  wide,  and  had  several  openings  to  the  cells,  through 
which  the  insects,  on  arriving  at  the  perfect  state,  had  escaped ;  it  ap- 
peared to  be  composed  of  dried  mud. 

H.  (in  Moff,  Nat.  Hist  No.  25.)  describes  some  larvse  found  in  the 
healing  of  a  book,  apparently  those  of  an  Odynerus.  Mr.  Curtis  also 
figures  a  species  (O.  parietinus),  the  cells  of  which  were  formed  on  the 
top  of  a  book. 

Bouch6  states  that  Od.  parietum  stores  up  flies,  &c^  as  well  as  the 
caterpillars  of  Tor  trices  (Naiurg,  der  Ins.  p.  179.). 

M.  L.  Dufour  has  recently  communicated  a  series  of  interesting 
observations  upon  the  economy  of  several  species  of  Odynerus  to  the 
Acad^mie  des  Sciences,  but  they  have  not  yet  been  published.  (See 
Comptes  Rendusy  No.  10.  Sept.  1838  ;  and  Annah  Nat.  Hist.  No.  8. 
Oct.  1838.)  I  am  indebted  to  Mr.  F.  Smith  for  specimens  of  Ody- 
nerus laevipes  Shk.y  and  its  nest,  first  described  by  Mr.  Shuckard 
(Mag.  Nat.  Hist.  Sept.  1837).  The  cells  are  formed  of  agglutinated 
sand,  lining  the  cavity  of  a  dead  stick  of  the  common  bramble,  from 
which  the  pith  liad  been  excavated,  probably  by  Osmia  leucomelana, 
and  placed  end  to  end.  Mr.  Sells  has  found  twenty-five  small  Lepi- 
dopterous  larvae  in  the  nest  of  an  Odynerus ;  and  Mr.  Saunders  as 
many  as  seventy-five  in  the  nest  of  Epipone  spinipes.  Mr.  Waterhouse 
has  also  discovered Lepidopterous  and  Chrysomelideous  larvae  in  the  cell 
of  an  Odynerus  (  Trans.  Ent.  Soc.  vol.  ii.  p.  xviii.) :  I  have  also  observed 
and  captured  many  specimens  of  O.  crassicornis  Pz.  near  Paris, 
which  were  always  loaded  with  the  larvae  of  Chrysomela  Populi,  which 

VOL.  II.  R 
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was  extremely  abundant  in  the  neighbourhood.  (See  Vol.  I.  p.  389.) 
Mr.  Kennedy  has  captured  O.  bidens  with  its  prey,  which  consisted 
apparently  of  a  Chrysomelideous  larva.  He  also  mentions  finding  in 
one  of  its  cells  a  small  dipterous  itisect.  (Land,  and  Ed,  PhiL  Mag. 
Jan.  1837.)  I  have  described  (Gardener's  Mag.  1837)  a  singular 
instance  of  instinct  exhibited  by  a  species  of  Odynerus,  which  pro- 
visions its  nest  with  the  leaf-rolling  larva  of  Tortrix  (Argyrotoza) 
Bergmanniana,  which  it  dislodges  by  introducing  its  sting  into  the 
rolls  of  the  leaves,  immediately  running  to  the  end  of  the  roll  in  order 
to  ascertain  whether  the  larva  was  endeavouring  to  make  its  escape 
from  its  unknown  enemy. 

In  the  Insect  Architecture  (p.  26 — 29.)  is  an  account  of  the  pro- 
ceedings of  a  species  of  Odynerus  which  forms  its  burrow  in  a  brick 
wall,  and  which  was  infested  by  a  Tachina,  which  deposited  an  egg  in 
the  nest ;  and  the  grub  hatched  from  it,  after  devouring  one  of  the  wasp 
grubs,  formed  itself  into  a  cocoon,  as  did  the  other  undevoured  grub 
of  the  wasp — both  of  which  cocoons  are  presented  as  of  an  oval  form 
and  placed  side  by  side  in  a  large  oval  flask-like  cell.  Such  habits 
are,  however,  at  variance  with  the  recorded  economy  of  the  Odyneri. 

Geofiroy  {Hist.  Ins.  Paris,  tom.  ii.  p.  378.  pi.  16.  fig.  2.)  has  de- 
scribed a  species  of  Eumenes  (V.  coarctata  Linn.,  Panz.  {Jig.  87.  6.) 
which  differs  somewhat  in  its  habits  from  the  rest  of  this  family. 
This  species  constructs,  upon  the  stems  of  plants,  especially  heathy 
small  spherical  nests  (fig.  87*  7.)  formed  of  fine  earth  :  at  first  a  hole 
is  lefl  at  the  top,  through  which  the  parent  fills  the  cell  with  honey, 
and  deposits  a  single  egg  therein ;  the  hole  is  then  closed  up,  and  the 
larva,  when  hatched,  feeds  on  the  honey,  undergoes  its  metamorphosis, 
and  makes  its  escape  through  a  hole  which  it  forms  at  the  side  of  the 
cell,  which  contains  but  a  single  insect. 

The  habits  of  £.  Saundersii  Wesiw.  MSS.,  an  Indian  species 
allied  to  £.  petiolata,  not  described  by  Fabricius,  observed  by  W.  W. 
Saunders,  differ  from  those  of  £.  coarctata ;  this  insect  making  its 
cells  of  mud,  attaching  them  under  projections,  each  cell  being  some- 
what smaller  tlian  a  pigeon's  egg,  and  sometimes  two  or  three  are 
placed  side  by  side ;  they  are  well  stored  with  green  caterpillars.  Mr. 
Saunders  observed  the  Eumenes  repeatedly  at  work,  and  found  one  nest 
in  a  keyhole,  and  another  beautifully  constructed  inside  an  old  fiute. 
( Trans.  Ent.  Soc.  vol.  i.  p.  63.)  One  of  these  nests  produced  a 
Pslopaeus,  evidently  a  parasite  upon  the  Eumenes. 
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The  genus  Ceramus  iMtr.  (Gnatho  Ehig)  is  very  interesting  on 
account  of  its  upper  wings  not  being  folded  longitudinally,  and  having 
only  two  submarginal  cells,  as  in  the  Masarides ;  the  labial  palpi  also, 
as  in  those  insects,  are  larger  than  the  maxillary,  which,  according  to 
Latreille  and  Fonscolombe>  have  only  four  joints.  Klug  figures  them 
as  3-jointed,  but  I  can  only  observe  two  joints  in  C.  Lichtenstenii  KL, 
M.  Fonscolombe  (^Ann.  Soc,  Ent.  de  France^  1835)  has  given  a  de- 
tailed description  of  C.  Fonscolombii  Latr,  (a  species  inhabiting  the 
South  of  France,  for  which  I  am  indebted  to  M.  Serville),  which  forms 
cylindrical  tubes  at  the  entrance  of  its  burrows  (like  Odyn.  muraria)^ 
which  it  destroys  after  it  has  completed  the  construction  of  its  nest. 
The  genus  comprises  two  European  and  two  South- African  species. 
Faragia  Shk.  has  also  only  two  submarginal  cells;  but  its  eyes  are 
oval  (not  reniform),  and  its  mandibles  resemble  those  of  the  social 
species,  whence  Mr.  Shuckard  considers  it  is  the  Australian  repre- 
sentative of  Vespa. 

Some  anomalous  species  of  wasps,  forming  Latreille's  family  Ma- 
sarides, agree  with  the  Eumenidae  in  having  the  fore  wings  longi- 
tudinally folded  and  the  eyes  notched,  but  differ  in  the  antennse  being 
inserted  wide  apart,  and  composed  apparently  of  only  eight  joints 
i^fy'  B7*  12.  ant.  Caelonites  apiformis  $  \  the  last  being  large^  rounded 
at  the  tip,  and  forming  a  solid  mass  with  rudimental  articulations,  in- 
dicating the  terminal  joints ;  the  labium  is  terminated  by  two  very 
long  setae,  which  when  at  rest  are  retractile  within  the  basal  tube  of 
the  mentum ;  the  upper  wings  have  only  two  perfect  submarginal 
cells;  the  clypeus  is  emarginate  in  the  centre,  with  the  labrum 
inserted  into  the  notch ;  the  maxillsB  are  short  and  obtuse,  with  the 
maxillary  palpi  very  small,  consisting  of  two,  three,  or  four  joints. 
The  insect  described  by  Fabricius  {EnJt.  SysL  vol.  ii.  p.  284<.)  from 
the  collection  of  Desfontaines,  and  figured  by  Coquebert  (Illtist 
IcoTiogr,  tab.  15.  fig.  4.)  under  the  name  of  Masaris  vespiformis,  is 
evidently  a  male,  from  the  elongated  antennae  and  abdomen*,  which  is 
armed  on  the  under  side  with  two  tubercles  near  the  base.  The 
insect  figured  in  the  great  work  on  Egypt,  which  Latreille  regards  as 
forming  a  distinct  subgenus,  is  a  female.     I  have  received  it  from  Dr. 

*  Fabricius  nevertheless  says,  "  aculeo  recondito  punctorio/'  perhaps  only  from 
analogy. 
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Klug,  under  the  name  of  Masaris  HylsiformiB*  Khiff  MSS.,  from 
Egypt;  the  antenoK  are  very  short,  as  they  are  in  both  sexes  of 
Celonites,  tlie  males  of  which  have  the  ^domen  terminated  by  two 
deep  notches. 


The  second  family,  Vespidjx  (Poliatides  St.  Fargeau),  is  here  re- 
stricted to  those  species  (including  tlie  common  wasp  and  hornet) 
which  live  in  temporary  societies,  consisting  of  males,  females,  and 
workers  or  neuters  (^,  88.  i.  V.  vulgaris  J  ,  2—6.  details  of  ditto ; 

Fi^.  88. 


Jig.  88.  7.  female,  e — 16.  details  of  ditto,  I7.  and  le.  neuterf ).  The 
upper  lip  is  concealed  by  the  clypeus ;  it  is  very  much  narrowed  in 
front  into  a  tongue-like  piece  (Jiff.  88.  lo.) ;  on  the  under  side  of  it  is 
attached  a  membranous  plate  rounded  in  front,  which  Savigny  terms 
the  epipharynx  (fig.  88.  ii.).  The  clypeus  is  nearly  square,  and  but 
slightly  produced  in  front ;  the  mandibles  are  not  longer  than  broad; 
their  extremity  is  broadly  and  obliquely  truncate  and  toothed ;  in  V, 
vulgaris  (,Jig.  88.  a.  3 ,  i3.  $ ,  ib.  9  )  they  are  formed  alike  in  all  the 
individuals ;  they  are,  however,  differently  coloured  in  the  male,  and 
clothed  with  much  longer  hairs.     The  maxill«e  and  labium  are  but 

*  My  specimen  is  also  ■  female.  Should  the  male  agree  with  Cdonita  io 
luTing    short    uitCDnK,    the    spedea   will    require   ■    dittioct   subgenus    fbr    its 

■)-  Tbc  tndividiula  heie  figured  and  disMcted  were  obtained  from  the  same  nest  in  b 
bank.  The  abaervation  of  M.  Perrot,  recorded  by  Huber(A'a».  Obt.  toiu.  iL  p.  443.), 
and  quoted  byKirbyand  Spence(Ai(.  vol.  ii.  p.  103.),  of  a  kind  of  females  not  larger 
than  the  workers,  and  which  produce  only  male  eggs,  requires  confirmation. 
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slightly  elongated  and  inflected,  the  maxillae  {^fig.  88.  9.  under  side  of 
the  head  with  one  of  the  mandibles  extended ;  fig.  88.  3.  ^ ,  13.  $  ) 
terminated  by  a  short  process  articulated  near  the  extremity;  the 
maxillary  palpi  are  longer  than  the  lobe  of  the  maxillae,  with  the  joints 
short,  and  generally  obconical  in  form  {^fig*  88.  3.  d" ,  13.  $ ,  the 
joints  in  the  male  being  thinner  and  rather  longer  than  in  the  female). 
The  labium  (Jig*  88. 14.)  is  trifid,  with  four  terminal  glands,  the  middle 
division  broad  and  but  slightly  elongate,  and  somewhat  heart-shaped 
at  the  extremity,  having  two  of  these  glands  near  its  apex ;  the  labial 
palpi  are  slender,  the  terminal  joints  varying  in  their  proportions  in 
the  sexes  ifi^,  88.  4.  ^ ,  14.  $ ).  The  antennae  are  invariably 
12-jointed  in  the  females  and  neuters  {^fig>  88.  8.  front  of  head  and 
antenna  of  $  ),'  those  of  the  males  being  13-jointed  (^fig.  88.  5.), 
and  not  hooked  and  recurved  at  the  tip.  The  upper  wings  have  one 
marginal  and  three  complete  submarginal  cells.  Fig.  88.  16.  re- 
presents the  mode  in  which  they  are  folded  when  at  rest,  a  being  the 
upper  surface  of  the  terminal  part  of  the  fore  wing ;  b  the  under 
surface  of  the  hind  part  of  the  fore  wing,  which  is  folded  upon  the 
upper  surface  of  the  fore  part ;  and  c  the  upper  surface  of  the  hind 
wing.  The  basal  segment  of  the  abdomen  is  rarely  contracted  into  an 
elongated  peduncle.  The  male  organs  of  generation  are  very  large 
{^fig*  88.  6.);  the  'posterior  tibiae  are  furnished  with  two  spurs, 
the  basal  joint  of  the  tarsi  being  incised  on  the  inside  and  pectinated 
(^fig.  88. 16.). 

The  economy  of  these  insects  is  scarcely  less  interesting  than  that 
of  the  hive  bee  (with  which  they  agree  in  their  habit  of  constructing 
hexagonal  cells  arranged  in  combs  of  different  size),  and  would  occupy 
far  too  great  a  space  were  I  to  attempt  to  give  beyond  the  slightest 
outline  of  it.  The  societies  are,  however,  annual,  being  dissolved  at 
the  approach  of  winter.  The  nests  are  of  varied  size,  according  to  the 
number  of  the  society  by  which  they  are  inhabited,  being  from  time 
to  time  enlarged  during  the  summer,  as  the  community  becomes  more 
and  more  extensive.  Previous  to  the  setting  in  of  the  winter,  the 
females,  which  have  been  but  recently  developed,  are  impregnated 
by  the  males,  which  soon  afterwards  die ;  the  females  then  disperse, 
seeking  winter  quarters,  in  sheltered  situations;  and  those  which 
survive  the  rigours  of  winter  commence  the  building  of  a  new  nest  at 
the  return  of  the  spring,  in  which  they  deposit  eggs  and  tend  their  young 
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themselves ;  these  at  first  consisting  entirely  of  neuters,  which  assist 
their  parent  in  the  duties  of  the  nest.  The  nests  are  either  built 
underground  in  holes,  in  banks,  or  are  attached  to  branches  of  trees, 
or  the  woodwork  of  outhouses.  They  are  composed  of  a  paper-like 
substance  formed  of  finely  gnawed  wood,  or  the  bark  of  trees,  reduced 
to  a  kind  of  paste  by  the  action  of  the  jaws,  and  contain  a  variable 
number  of  cells  (sometimes  amounting  in  number  to  as  many  as 
16,000*),  which  are  of  an  hexagonal  form,  arranged  in  tiers,  with  the 
mouth  downwards  (or  opening  sideways,  as  in  Polistes,  fig.  87.  ao.), 
in  which  the  larvae  and  pupae  are  contained.  In  some  species  (Polistes 
gallica,  &c.)  the  cells  are  not  defended  by  a  common  envelope  (^fig^  87. 
20.) ;  but  in  others  (as  Vespa  vulgaris)  the  covering  of  the  nest  is  very 
thick,  and  consists  of  many  layers,  with  a  circular  orifice  for  the 
passage  of  the  inhabitants.  The  males  f  and  females  are  only  de- 
veloped at  the  beginning  of  the  autumn,  in  order  that  a  succession  for 
the  following  year's  nests  may  iTe  insured. 

These  insects  are  very  voracious,  preying  upon  other  insects  i^, 
sugar,  meat,  fruit,  honey,  &c.  § ;  which,  after  being  properly  prepared 
in  the  stomach  o^  the  winged  insects,  is  disgorged,  and  serves  as 
food  for  the  young,  which  are  fed  therewith  daily ;  the  females  as 
well  as  neuters  assisting  in  this  task.  The  males,  as  in  all  other 
social  insects,  are  drones,  performing  no  kind  of  labour. 

Ample  details  of  the  natural  history  of  the  common  wasps  have 
been  given  by  De  Geer  (Af^m.  tom.  ii.  pi.  26.),  Reaumur  {M6m. 
tom.  vi.  m6m.  6.),  Disderi  (in  Turin  Trans,  vol.  ii.  and  iii.),  and  others, 
as  well  as  by  Kirby  and  Spence,  in  whose  Jntroduction  will  be  found 
complete  accounts  of  their  general  economy ;  the  solicitude  of  the  fe- 
males and  neuters  for  the  welfare  of  the  young  broods ;  the  annual 


*  Supposing  the  number  of  ceUs  to  be  10,000,  R^umur  calculates  that  the 
community  would  consist  of  30,000  individuals  before  the  close  of  the  year,  each  cell 
serving  successively  for  the  cradle  of  three  generations. 

f  Reaumur  figures  (AUm.  tom.  vi.  pL  14.  fig.  S.  4.)  two  males  irom  the  same 
nest,  observing  that  there  are  two  sizes  in  this  sex  amongst  the  males  (p.  206. )  ;  but 
in  the  m^moire  itself  he  has  not  made  any  observation  relative  to  thia  fact. 

f  The  Americans,  aware  of  their  service  in  destroying  flies,  sometimes  sus- 
pend a  hornet's  nest  in  their  parlours.  (  St.  John*a  Letters  to  an  American  Farmer. ) 
I  have  watched  the  common  wasp  hovering  over,  and  darting,  hawk-like,  upon  flies 
upon  excrement,  careful  not  to  soil  its  own  legs  ot  wings. 

§  Their  partiality  for  honey  renders  them  very  dangerous  enemies  to  the  hive, 
which  they  fearlessly  enter  to  feed  on  the  honey. 
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massacre  bj  the  neuters  of  the  later  brood  of  larvae,  which  are  not 
able  to  undergo  their  transformations  before  the  setting  in  of  the  win- 
ter ;  the  structure  of  the  different  kinds  of  cells  and  nests  * ;  the 
various  kinds>  and  the  numbers  of  the  females,  neuters,  and  males,  and 
their  several  occupations ;  their  sentinels ;  the  periodical  diminution 
of  their  numbers,  and  their  instinct  in  cases  where  their  prey 
happens  to  be  too  large  for  their  powers  of  flight  Mr.  Newport  has 
made  some  observations  on  this  last-mentioned  instinct  (  Trans,  ErU. 
Soc.  vol.  i.  p.  228.). 

They  are  very  susceptible  of  cold.  I  have  observed  a  wasp,  in  a 
frosty  morning  in  October,  hanging  suspended  by  its  jaws  to  a  cur- 
tain, with  its  wings  closely  folded  up  between  its  legs*  and  upon  its 
breast. 

Notwithstanding  the  powerful  sting  of  the  wasp,  it  is  liable  to  the 
attacks  of  other  insects.  Rhipiphorus  paradoxus  and  tlie  larva  of  a 
Volucella  (according  to  the  Rev.  £.  Bigge)  infest  its  nests,  devouring 
the  larva ;  as  does  also  Anomalon  Vesparum  Curtis  (B.  E,  p.  198.), 
and  another  species  of  Ichneumon,  mentioned  by  Mr.  Bigge.  Dr. 
Leach  also  mentions  that  wasps  are  much  infested  by  Lebia  [Dro- 
mius]  linearis.  I  have  also  observed  a  spider^  belonging  to  the  genus 
Thomisus,  sucking  a  wasp,  which  it  had  killed. 

The  eggs  of  V.  vulgaris  are  of  a  slender  oval  form,  with  a  broad 
base.  I  have  observed  that  these  eggs  *are  always  attached  at  one  of 
the  angles  of  the  cell,  and  generally  in  the  same  angle  throughout 
an  entire  row  of  cells. 

The  larvae  are  fleshy  grubs,  destitute  of  feet.  Those  of  V.  vulgaris 
(Jig,  87. 14.  somewhat  larger  than  the  natural  size)  are  thickest  in 
the  middle,  with  the  head  small  and  round  (^fiQ"  87.  lA.  head  seen 
sideways ;  87. 16.  the  parts  of  the  mouth  in  front) ;  the  labrum  being 
slightly  emarginate  and  transverse  ;  the  mandibles  armed  with  three 
teeth  ;  and  the  maxillae  and  labium  represented  by  fleshy  lobes,  having 
several  minute  tubercles  upon  them,  apparently  representing  the 
palpi.  Reaumur  {Mim,  torn.  vi.  pi.  17.  flg*  12,  13.>  e  e^  p  p.)  repre- 
sents the  larvae  as  furnished  with  two  pairs  of  toothed  jaws,  as  well  as 
with  maxillae  and  labium ;  but  I  think  this  must  be  an  error. 

The  sides  of  the  body  are  furnished  with  lateral  fleshy  tubercles ; 

*  I  have  observed,  that  in  forming  their  holes  or  enlarging  their  nests,  they 
carry  out  the  rubbish  in  their  jaws  to  a  very  great  distance^  instead  of  leaving  it 
at  the  entrance. 
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and  the  body,  including  the  head,  consists  of  fourteen  segments, 
together  with  a  small  fleshy  anal  lobe.  The  spiracles  are  placed  along 
the  sides  of  the  body,  almost  throughout  the  entire  length. 

Each  larva  is  enclosed  in  a  separate  cell.  From  the  downward  po- 
sition of  the  opening  of  the  cells,  these  larvae  maintain  a  reversed  po- 
sition, their  heads  being  also  downwards ;  they  retain  their  situation 
in  the  cell,  whilst  young,  by  a  glutinous  secretion,  and  subsequently 
by  the  swollen  front  of  the  body,  which  fills  the  open  part  of  the  cell. 
They  are  fed  by  the  females  and  neuters  with  honey,  the  nectar  of 
flowers,  or  the  juices  of  animal  matter,  previously  prepared  in  the  sto- 
mach of  the  winged  nurses  (or  with  small  particles  of  more  solid  food, 
according  to  St.  Fargeau),  and  with  which  they  are  daily  supplied ;  the 
larvae  opening  and  shutting  their  jaws,  when  approached,  like  young  birds. 
When  full  grown,  each  spins  a  convex  cap  to  its  cell,  of  a  delicate,  white, 
and  slender  texture,  and  then  becomes  a  pupa.  The  cells  are  of  different 
sizes,  according  to  the  sex  of  the  intended  inhabitant-larvae,  those  for  the 
females  being  larger  than  the  others :  the  female  cells  are  mostly  placed 
apart  from  those  of  the  males  and  neuters  ;  those  of  the  males  being 
often  mixed,  but  in  a  small  number,  in  the  neuter  combs.  The  egg 
state  lasts  eight  days,  the  larva  state  thirteen  or  Tourteen,  and  that 
of  the  pupa  about  ten.  After  the  imago  has  been  produced,  one  of 
the  old  workers  cleans  out  the  cell,  and  fits  it  for  the  reception  of  a 
fresh  inhabitant.  The  upper  tiers  of  cells,  being  first  built,  serve  for 
the  habitation  of  the  neuters ;  the-  females,  being  produced  at  the  end 
of  the  summer,  occupy  the  lowest  tiers.  Fiff,  87. 17.  represents  the 
male  pupa  of  V.  vulgaris. 

Unlike  the  family  of  the  ants,  the  British  species  of  this  family  are 
nearly  as  large  as  those  of  the  tropics,  the  hornet  being  scarcely  ex- 
ceeded in  size  by  any  exotic  species.  The  specific  differences  of  the 
British  species  of  wasps  require  a  more  minute  investigation  than  has 
yet  been  given  to  them.  This  can  only  be  done  by  studying  the  habits 
of  the  different  species,  in  conjunction  with  individuals  of  the  different 
sexes  from  the  nest  of  each.  Thirty  years  ago,  the  necessity  for  such 
an  inquiry  was  pointed  out  by  Latreille,  who  added,  "  Utinam  ex- 
urgat  alius  Kirby  qui  banc  familiam  elucubret,"  (Ge9i.  Crust,  vol.  iv. 
p.  143.)  But  the  wasps  still  remain  in  as  great  or  greater  confusion 
than  they  were  at  that  period. 

The  common  British  species,  V.  vulgaris,  makes  its  nest  in  banks. 
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&Cv  underground.*  Another  species,  closely  allied  to  it  (V.  media 
IaUt^^  intermediate  in  size  between  it  and  V.  crabro,  forms  a  similar 
nest,  but  which  it  attaches  to  the  branches  of  trees.  Dr.  Leach 
( ZooL  Misc,  vol.  i.  pi.  50.)  has  described  and  figured  a  species  under 
the  name  of  V.  Britannica,  which  ordinarily  suspends  its  nest  from 
trees,  especially  from  pines,  varying  from  the  size  of  a  pear  to  a  foot 
id  diameter.  The  female  which  has  survived  the  winter  makes  a  small 
nest,  in  which  a  brood  of  neuters  are  produced,  the  female  closing \ 
the  mouth  of  the  cells  when  the  larvee  are  full  grown.  This  broody 
when  arrived  at  perfection,  assist  their  parent  in  constructing  a  new 
and  much  larger  nest.  The  Rev.  E.  Bigge,  however,  considers  that 
the  latter  statement  is  not  correct;  and  I  am  inclined  to  think  that 
the  laTV€B  close  the  mouth  of  their  cells,  especially  as  Reaumur  fre- 
quently saw  the  larvae  in  the  act  of  spinning  the  covering.  Latreille 
describes  the  nest  of  V.  holsatica  Fab,  as  being  of  a  very  slender 
papyritious  texture,  scarcely  two  inches  long,  and  almost  globular  in 
form,  with  one  end,  where  is  the  aperture,  truncated.  Its  envelope  is 
composed  of  three  pieces,  of  which  the  basal  one  resembles  the  cup 
of  the  acorn.  One  of  these  nests  was  found  in  a  bee-hive,  another  in 
an  empty  room.  (Latr.,  in  Ann.  du  Mus,  tom.  i.  p.  289.)  Reaumur 
figures  a  nest,  nearly  agreeing  *with  this  description,  attached  to  a 

*  Such  is  the  ordinary  hahitat  of  the  species  regarded  in  this  country  and 
France  as  the  V.  vulgaris  of  Linnaeus ;  but  that  author  says,  "  Habitat  sub  tectis  *' 
(^SyBt.  Nat,  p.  949.);  and  De  Geer's  nest  (tom.  ii.  p.  766.  pi.  26,  27.  fig.  1.)  was  from 
the  wooden  rafters  of  a  house.  The  Rey.  A.  Matthews  showed  me  a  very  large 
nest  in  such  a  situation,  at  Weston,  Oxfordshire ;  and  I  can  perceive  no  difference 
between  the  neuters  of  it  and  of  the  underground  nest,  in  my  figure  88.  17.  The 
Rev.  £.  Bigge  has  endeavoured  to  clear  up  the  differences  between  this  insect  and 
the  tree  wasp ;  but  he  has  &llen  into  many  errors.  Thus,  be  considers  the  Lin- 
naean  V.  vulgaris  to  be  the  tree  wasp,  which  it  certainly  is  not,  because  Linnasus 
says,  **  Scutello  quadrimaculato,  abdominis  incisuris  punctis  nigris  distinctis," 
which  Mr.  Bigge  even  states  is  not  the  case  in  the  tree  wasp.  He  also  considers 
the  insect  now  regarded  as  the  V.  vulgaris  (the  common  earth  wasp),  as  the  Vespa 
gallica  Linn,,  which  it  certainly  is  not ;  the  latter  being  decidedly  a  Polistes,  as  I 
can  assert,  having  captured  specimens  in  France  exactly  agreeing  with  the  Linnsan 
description.  Again,  he  states  that  the  habits  of  the  tree  wasp  had  been  fully 
described  by  De  Geer ;  but  this  is  evidently  not  correct,  in  consequence  of  the 
situation  in  which  De  Geer*s  nest  was  found.  I  hesitate,  however,  in  regarding 
it  as  identical  with  the  ground  wasp  of  Reaumur,  especially  in  consequence  of  the 
difference  in  the  sexual  organs  of  the  male,  a  character  which  Audouin  has  proved 
to  be  of  great  specific  value  amongst  the  humble  bees. 

f  J.  W.  Bond  (^EntomoL  Mag.  No.  18.  p.  224.),  in  like  manner,  states  that  the 
full  grown  larva  is  covered  in  by  the  working  laups. 
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branch  (MStn.  torn.  vi.  p.  19.  fig.  1»  2.)  ;  and  Kirby  and  Spence  describe 
another  (vol.  i.  p.  510.);  a  correspondent  of  the  Magazine  of  Natural 
History  has  figured  another,  which  was  found  attached  to  a  reed 
inside  the  roof  of  a  barn  (No.  11.  January  1830).  A  similar  nest  is 
represented  by  Knapp  {Journal  of  Naturalist,  p.  333.),  which  he  gives 
as  a  distinct  species,  under  the  name  of  V.  campanaria.  Shaw,  also 
(in  NcU,  MiscelL  pi.  603.  vol.  xv.),  has  figured  the  nest  of  the  *'  cam- 
panular  wasp.'*  1  have  figured  one  of  these  nests  in  a  still  more  im- 
mature state  (EnL  Text  Book,  p.  389.) ;  in  which  the  saucer-like  cap 
and  half  of  the  envelope  only  had  been  completed,  leaving  the  cells 
exposed.  The  Rev.  E.  Bigge  not  only  regards  these  various  nests  as 
those  of  the  tree  wasp  (V.  Britannica  Leach),  in  a  more  or  less  forward 
state,  but  also  infers  that  our  species  is  identical  with  the  American 
tree  wasps  mentioned  by  Shaw,  who  evidently  refers  the  nest  figured 
to  Reaumur's  pi.  22.  I  am,  however,  inclined,  on  the  other  hand,  to 
consider  that  there  are  several  distinct  species  amongst  these  tree 
wasps,  judging  from  the  strong  variations  exhibited  by  numerous  speci- 
mens in  my  collection. 

The  hornet  (V.  Crabro)  builds  its  nest  in  decaying  hollow  trees, 
under  the  eaves  of  bams,  &c. ;  it  is  composed  of  coarser  materials 
than  that  of  V.  vulgaris,  Reaumur  asserting  that  it  uses  the  bark  of 
living  trees,  but  Kirby  and  Spence  say  decayed  wood.  If  the  hole  in 
the  tree  be  not  sufficiently  large,  they  enlarge  it,  gnawing  the  sides 
of  the  interior.  The  antennae  of  the  males  (^^.  87.  18.)  are  curiously 
notched  on  the  outside.  An  abstract  only  of  the  elaborate  memoir  of 
Strauss,  above  referred  to,  has  yet  been  published.  He  has  de-> 
scribed  267  solid  pieces  and  258  muscles  in  this  insect. 

M.  St.  Hilaire  discovered  in  Brazil  a  species  of  this  family  (Polistes 
Licheguana),  which  makes  an  abundant  supply  of  honey ;  which, 
like  common  honey,  is  occasionally  poisonous,  owing  to  the  peculiar 
plants  frequented  by  the  insects.  (Latreille,  in  M^m.  du  Mus, 
tom.  xi.) 

Epipone  morio  Fab.  (Vespa  Tatua  Cuvier,  Bull.  Soc.  PhiUmat. 
No.  8.)  has  the  basal  segment  of  the  abdomen  narrowed  into  a  slender 
peduncle,  like  an  Eumenes ;  its  nest  is  in  the  form  of  a  truncated 
cone,  with  the  bottom  flat.     This  species  inhabits  Cayenne. 

Another  species  (Chartergus  St.JF.,  nidulans  FcA.)  suspends  its  nest 
(which  I  have  received  from  Demerara)  by  a  ring  from  the  topmost 
branches  of  the  trees,  so  as  to  swing  backwards  and  forwards  with  the 
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wind,  and  to  be  out  of  the  reach  of  monkeys.  It  is  in  the  shape  of  a 
truncated  cone,  and  is  composed  of  a  verj'  fine  substance,  exactly  like 
card-board.  The  combs,  which  increase  in  number  with  the  increasing 
population  (the  nest  sometimes  attaining  a  very  large  size),  are  cir- 
cular, but  convex  on  the  under  side,  with  a  central  aperture  for  the 
ingress  and  egress  of  the  inhabitants ;  they  are  attached  to  the  gene- 
ral envelope  through  their  entire  circumference  ;  the  bottom  layer,  so 
long  as  it  serves  as  the  bottom  of  the  nest,  is  smooth  ;  but  when  a 
fresh  layer  of  cells  is  required,  these  are  built  upon  the  under  side  of 
this  bottom,  with  their  open  ends  directed  downwards,  and  a  fresh 
bottom  is  then  added,  the  central  orifice  serving  to  allow  a  passage 
through  the  several  layers  of  combs. 

R^umur  has  described  and  figured  numerous  varieties  of  these 
card  nests  in  the  6th  volume  of  his  Memoires.  I  have  seen  some 
other  varieties,  which  remain  undescribed  in  the  national  museums  of 
London,  Paris  *,  and  Berlin.  One  of  these  is  of  a  large  size,  and  has 
the  outer  envelope  of  tiiie  nest  covered  with  small  conical  promi- 
nences. Another  nest,  lately  received  by  the  Zoological  Society  of 
London  from  Ceylon,  is  not  less  than  six  feet  in  length,  and  has  been 
built  inside  an  immense  palm  leaf. 

A  species  of  these  insects,  inhabiting  New  Spain  and  the  West 
Indian  Islands,  has  received  the  name  of  Vespa  vegetans,  from  having 
been  frequently  observed  to  be  infested  by  a  parasitic  plant,  resem- 
bling a  coral  branch  (probably  a  species  of  Clavaria),  which  arises 
from  the  segments  of  the  abdomen,  or  other  parts  of  the  body.  It  is 
ordinarily  upon  dead  specimens  that  this  occurs ;  but  the  plant  has 
been  observed  to  germinate  in  the  larvs.  Indeed,  in  Der  Natur- 
farscher  (No.  4.  tab.  4.),  the  wasps  themselves  are  represented  as  fly- 
ing around  a  tree,  with  the  vegetating  matter  growing  out  of  the  ab- 
domen. (See  Hist  of  In8,y  Fam,  Library ,  vol.  ii.  p.  296. ;  Trans,  Eni. 
Soc.  vol.  i.  p.  Ixvi. ;  Anmiles  Scu  Nat  July  1829,  in  which  a  species 
of  Sphsria  was  observed  to  have  infested  an  entire  nest  of  wasps  in 
Guadaloupe.)  Various  absurd  speculations  have  been  made  upon  the 
nature  and  growth  of  this  plant,  which  is,  however^  evidently  analo- 
gous to  the  plant  (Botrytis  Bassiana)  which  produces  the  fatal  disease 
in  silkworms  termed  muscardine. 

*  One  specimen  in  the  Jardin  des  Plantes,  about  eight  inches  in  diameter,  appears 
to  l>e  covered  with  a  thick  layer  of  pottery,  rather  than  papyritious  matter,  as 
though  fiirmed  of  earth. 
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The  species  of  the  genus  Polistes  do  not  enclose  their  nests  in  a 
general  envelope,  but  leave  the  cells  exposed,  attaching  them  to  stems 
of  plants,  walls,  &c.,  sideways,  so  that  a  moderate-sized  nest  has,  at  a 
distance,  somewhat  the  appearance  of  a  full-blown  flower.  (R6aumur, 
Mimoires,  tom.  vi.  pi.  ]  9.  and  25. ;  Swammerdam,  Book  of  Naiure^ 
pi.  26. ;  Rosel,  Ahhandl,  Ins,  vol.  ii.  Bomb,  et  Vesp.  tab.  7. ;  Turin 
Trans,  vol.xxii.  Polistes  italicus.) 

Fig.  87.  19.  represents  Polistes  gallica,  stationed  upon  a  very 
small  nest.  This,  and  some  other  nests  of  tlie  same  species,  which  I 
brought  to  England  from  Paris,  afforded  me  an  opportunity  for  ob- 
serving the  habits  of  the  species  (especially  with  reference  to  their 
flight,  and  departure  from  and  return  to  the  nest),  of  which  I  have 
read  the  particulars  in  a  paper  before  the  Entomological  Society. 
M.  y.  Audouin  has  observed  that  the  spiracles  of  these  larvs,  owing 
to  the  dilated  form  of  the  front  of  the  body,  are  placed  only  upon 
the  meso-  and  metathoracic  and  first  abdominal  segment. 

St.  Fargeau  states,  that  he  has  often  found  in  the  nests  of  Polistes 
gallica  cells  611ed  with  honey,  which  he  had  tasted  without  experi- 
encing any  ill  effects. 

Polistes  macaensis  is  a  very  common  Chinese  species,  and  is  fre- 
quently represented  in  the  drawings  on  rice-paper  sent  to  this 
country,  together  with  its  nest,  which  is  attached  to  the  twigs  of  trees, 
and  is  composed  of  cells  without  any  covering. 


The  second  subsection  of  the  Hymenoptera  aculeata  comprises 
the  very  extensive  and  interesting  families  of  bees,  which,  from  their 
peculiar  construction  and  economy,  may  be  considered  as  the  types 
of  the  order,  and,  consequently,  as  the  farthest  removed  from  any  of 
the  other  orders  of  insects. 

As  a  group,  they  have  been  termed  by  Latreille  Mellifera  * 
(honey-gatherers),  or  Anthophila  (lovers  of  flowers). 


*  BiBLioQR.  Refer,  to  the  Mellipeba  in  general. 

Kirby.     Monographia  Apum  AngUse,  2  vols.  8vo.  Ipsvich,  1 802. 

LatreiUe.   Ordre  Naturel  des  Insectes  ddsignds  g^n^ralemcnt  sous  le  nom  d'Abeilles, 

in  Hist,  des  Fourmis,  p.  401.  —  Ditto,  ditto,  in  Humboldt,  Obscrv.  dc  Zool. 

Brazil.  —  Ditto,  in  Ann.  du  Mus.  d'Hist.  Nat.  torn.  iv.  and  y. 
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These  insectSi  which  in  the  system  of  Linnasus  formed  the  single 
genus  Apis,  are  characterised  by  having  the  basal  joint  of  the  pos- 
terior tarsi  dilated  into  an  oblong  or  subtriangular  plate  (Planta  Kirby) 
(^fig*  90.  7.,  92.  10. 19,  90. )t  which  is  generally  hirsute  on  the  inside, 
and  provided  with  instruments  for  collecting  and  carrying  pollen.  In 
some  species,  however*  which  are  parasitic  and  solitary,  this  joint  is 
simple,  but  of  the  same  form  (/£^.  90. 19.  21.) ;  the  jaws  are  strong, 
these  organs  being  ordinarily  employed  in  the  economy  of  the  dif- 
ferent species,  and  consequently  being  varied  accordingly ;  the  max- 
illflB  and  labium  are  elongated,  and  often  transformed  into  a  proboscis 
capable  of  being  folded  up  several  times  beneath  the  head  (see 
fig.  %^^  the  labium  being  pilose  at  the  extremity ;  each  of  the  four 
anterior  tibiae  has  a  single  apical  spur,  and  each  of  the  two  posterior, 
a  pair,  except  in  the  genus  Apis. 


Bavid  FargtoM  and  StrviBe,  in  Eneyclop.  M4th.  torn.  x. 

Saint  Fargeau.     Hist.  Nat.  Hym^nopt^rea,  8vo.  1836. 

Wiedemann,  in  Zoologisches  Magazin  (g.  Plusia  and  Exarete.) 

Khg,     Ueber  geschlechts  verscbiedenbeit  der  Plezaten,  in  Der  Gesellsch.  Naturf. 

Freunde  zu  Berlin   Magazin,    1807,  1808,  1810.  —  Ditto,   in   Waltl    Reise 

luich  Spanien.  —  Ditto,  in  Symboke  Pbyucop. 
Difdert,  in  Turin  Tnuuactions,  voL  ii. 
Stylet.     (Leaf-cutter  Bees),  in  Philos.  Trans,  vol.  li.  1760. 
Schdffar.      Die   Mauerbiene  (Megacbile  muraria),   4to.    Regens.   1764;    and   in 

Abband.  yon  Ins.  2  band. 
Wartmaau,     Naturg.  der  Mauerbiene,  in  Der  Naturforsober,  22  st 
LaireiUe.     Obeerv.  sur  TAbeille  Upissidre  de  Reaumur,  in  Bull.  Soc.  Philonuit 

torn.  ii.  and  1799.  —  Ditto.    Obsery.  sur  les  Moeurs   d'une  petite  Abeille,  in 

Magaz.  Encyclop.    1799,  torn.  iv. — Ditto.     Obsery.  sur  1' Abeille  jparietine 

de  Fabr.,  Ann.  du  Mns.  d'Hist  Nat.  torn.  iiL  1804,  and  torn.  xiv.    1809.  — 

Ditto.     Monogr.    g.  Anthidium    Fad.,    in  dittos  torn.  ziii.   1809;   and  in 

Gennar's  Mag.  1815. 
Spinoku     Memoir  on     Ceratina    albilabris,    Ann.    Mus.   d*Hist.    Nat.   torn.  ix. 

1807. 
Hmber,    Obserr.  Trachusa  aurulenta  Panzer,  in  Mem.  Soc.  Phy.  Nat.  Hist.  Geneva, 

voL  ii. ;  and  in  Bulletin  dea  Sci.  Nat  September  1825. 
GuSding.     Nat.  Hist  Xylocopa  Teredo  F.  Trans.  Linn.  Soc.  vol.  xiv.  1824. 
Foiuedombe.     Megacbile   sericans   (Gu^rin,   Mag.     Zool.    Ins.   No.  50.)    On  g. 

Litburgus  (in  Ann.  Sci.  Ent  France,  torn,  iii.) 
MaraehaB  de  Bd)er9tein,     Apis  eriophora,  Caucasus,  in  M^m.    Moscow,  torn.  ii. 

1809. 
Wutwood,  in  Trans.  Ent  Soc  vol.  ii.  p.  112.   (g.  Mesotrichia. ) 
Fahridm,    Sapigny  (Egypte),  BntBi  (Morea),   Perty  (Brazil),  CoquAerit   Panzer, 

ChritHue,  IBiger,  iZosn,  SpinoTa,  Jmrine,  Gtiinn,  Cttrtis,  Griffith  (An.  K.). 
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The  neuration  of  the  wings,  which  in  other  groups  of  Hjmenoptera 
is  of  essential  importance  in  generic  distribution,  here  becomes  of 
minor  consideration,  from  the  little  variation  in  this  character;  hence 
the  arrangement  of  Jurine,  founded  thereon,  is  very  imperfect. 

The  larvae  feed  exclusively  upon  pollen  or  honey.  Some  of  the 
species  live  in  society,  residing  in  dwellings  of  a  beautiful  construction, 
the  work  of  the  females  and  neuters,  or  of  the  latter  alone  ;  the  larvae 
being  in  such  cases  separately  enclosed  in  hexagonal  cells,  and  at- 
tended and  supplied  with  food  by  the  females  and  neuters :  others, 
however,  are  solitary  in  their  habits,  without  any  neuters ;  the  females 
building  nests,  generally  composed  of  a  series  of  cylindrical  cells,  for 
the  reception  both  of  the  eggs  and  a  supply  of  pollen  paste  sufficient 
for  the  support  of  the  grubs  when  hatched,  a  single  larva  occupying 
each  cell :  others,  again,  are  solitary,  but  do  not  build  nests,  de- 
positing their  eggs,  cuckoo-like,  in  the  already  provisioned  cells  of 
other  bees ;  so  that,  when  the  progeny  of  the  latter  are  hatched,  they 
are  either  starved  to  death  in  consequence  of  the  grub  of  the  former 
devouring  all  the  provisions  (being  most  probably  first  hatched),  or 
are  even  perhaps  devoured  by  the  former.*  The  perfect  insects  feed 
only  upon  the  nectar  of  flowers. 

The  larva  in  this  section  is  a  whitish,  short,  thick,  and  fleshy  grub  or 
maggot,  having  a  wrinkled  body,  somewhat  pointed  at  each  end,  and 
generally  observed  in  a  curved  position  {Jig,  90. 9.  larva  of  Colletes ; 
91. 15.  ditto  of  Anthidium).  It  is  entirely  destitute  of  feet.  The  head 
(Jig*  90. 10.  head  of  larva  of  Colletes  seen  in  front ;  il.  sideways ;  91. 
16.  head  of  larva  of  Anthidium  seen  in  front,  91.  17.  ditto  sideways.) 
is  small,  and  placed  low  upon  <the  first  segment  of  the  body ;  it  is 
smooth  on  the  upper  part,  having  a  minute  conical  tubercle  on  each 
side,  which  seems  to  be  articulated  near  the  base  and  tip  (Jig,  91. 18.). 
Those  two  parts  were  considered  by  Swammerdam  and  Walckenaer  as 
the  rudimental  eyes  of  the  perfect  insect;  but  from  their  structure  it  is 
evident  that  they  must  rather  represent  the  antennae.  Below  these  is 
to  be  observed  a  small  transverse  lip,  answering  to  the  upper  lip  of  the 
perfect  insect;  and  below  this  is  a  pair  of  horny  jaws  {fig,  91.  16, 17. 
md),  small,  having  a  transverse  movement,  and  shutting  under  the 

*  The  latter  opinion  has  need  of  confirmation.  In  the  burrowing  Fossores,  the 
parasites  doubtless  devour  the  larvic  of  the  founder  of  the  nest,  the  latter  being  also 
emmiwnxmi ;  but  as  the  larva*  of  the  working  bees  are  polUntvorouM,  it  is  contrary  to 
analogy  that  theur  parasites  should  be  otherwise  than  pollinivorous. 
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upper  lip:  these  jaws  are  kept  by  the  grub  in  continual  motion  when  it 
eats ;  and  it  is  by  their  assistance  that  it  gnaws  and  divides  the  balls  of 
pollen  paste>  or  other  matters  which  serve  for  its  food.  In  the  larva 
of  Anthidium  manicatum  these  jaws  (Jig,  91.  19.)  have  three  teeth  ; 
but  in  that  of  Colletes  succintus  they  are  acute  and  entire  (^.  90. 12.), 
thus  somewhat  resembling  the  jaws  of  the  perfect  insect.  Beneath 
these  jaws,  and  reaching  to  the  sides  of  the  head,  are  a  pair  of  fleshy 
organs,  which  appear  to  be  soldered  to  the  head^  having  a  fine  style 
at  the  extremity  of  each.  These  evidently,  from  their  situation  and 
length,  represent  the  maxiilaB  of  the  future  bee ;  and  below  these  is 
another  fleshy,  rounded,  and  somewhat  prominent  organ  (^g,  91.  16.), 
having  at  its  anterior  part  a  transverse  corneous  line,  and  a  minute 
fleshy  nipple,  whence  the  material  is  discharged  which  is  employed 
by  the  larva  for  spinning  its  cocoon,  this  part  is  the  rudiment  of  the 
lower  lip.  The  body,  excluding  the  head  and  including  the  anal 
segment,  is  composed  of  fourteen  articulations,  of  which  the  second 
and  nine  following  bear  a  pair  of  lateral  spiracles,  beneath  which,  and 
forming,  as  it  were,  the  union  between  the  dorsal  and  ventral  parts  of 
the  body,  is  a  series  of  lateral,  raised,  fleshy  tubercles,  which  (toge- 
ther with  the  jaws)  are  employed  by  the  larva  as  organs  of  locomotion 
in  its  very  limited  movements. 

Swammerdam  (Book  of  Nature,  pi.  23.  and  24.),  Schafier  (Abhand- 
lungeHj  vol.  ii.  tab.  1.  and  5.),  Reaumur  (tom.  v.  and  vi.),  De  Geer 
(torn.  iL),  Guilding  (Linn.  Trans,  vol.  xiv.),  Walckenaer  (M6m.  Ha-^ 
Hdus),  Ratzeburg  (Nova  Acta  BerL  vol.  xvi.  tab.  9.),  &c.,  have  given 
descriptions  and  figures  of  the  structure  of  the  larvae  of  various  bees, 
which  do  not  exhibit  any  material  diversity.  According  to  SchafTer, 
the  structure  of  the  mouth  of  the  larva  difiers  in  the  sexes.  Swam- 
merdam appears  to  have  fallen  into  some  errors  as  to  the  same  organs, 
and  the  portions  of  the  mouth  of  the  perfect  insect  represented 
thereby.  A  wide  field  remains  unexplored  with  respect  to  this  branch 
of  the  science. 

The  pupa  (Jig.  91.  32.  pupa  of  Apis  mellifica  ^  ),  whether  enclosed 
or  not  in  a  cocoon  spun  by  the  larva,  is  at  first  soft,  but  exhibits  all 
the  limbs  of  the  future  bee,  enclosed  in  separate  cases,  and  laying 
along  the  breast.  By  degrees  it  acquires  greater  consistence,  and  ex- 
hibits all  the  colours  of  the  perfect  insect.  And  it  is  to  be  observed, 
that  the  exuviae  both  of  the  larva  and  pupa  are  so  exceedingly  delicate, 
as  to  have  escaped  the  notice  of  some  authors^  who  have  asserted  that 
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they  do  not  cast  their  skins.  That  this,  however,  is  not  the  case,  is 
evident,  not  only  from  analogy,  but  from  an  interesting  specimen  of 
Colletes  succinctus  in  my  collection,  which  I  have  represented  in  ^* 
90. 13.,  and  in  which  the  pupa  is  in  the  act  of  bursting  through  the 
dorsal  skin  of  the  larva ;  and  it  would  seem  as  if  the  insect  had  not 
sufficient  strength  to  enable  it  to  make  its  escape,  but  that  it  remained 
alive  in  that  position  until  the  enclosed  parts  of  the  perfect  insect  had 
attained  their  ordinary  colours,  the  thin  skin  with  which  they  are 
covered  being  also  scaled  off  in  several  places. 

Probably,  no  group  of  insects  has  attracted  so  much  attention  as 
the  present,  either  amongst  general  observers  or  professed  naturalists  ; 
hence  we  find  that  the  bees  have  afforded  subjects  for  some  of  the 
most  interesting  memoirs  which  have  hitherto  been  produced  upon 
the  insect  tribes.  R6aumur,  De  Geer,  Huber,  Latreille,  and  Kirby, 
have  especially  devoted  themselves  to  the  investigation  of  the  habits 
and  structure  of  these  insects.  The  Monographia  Apum  AngluB  of 
the  last-named  author  may  be  cited  as  a  model  of  a  complete  mono- 
graph. In  it,  and  other  more  recent  publications,  about  250  species 
of  bees  found  in  Great  Britain  are  enumerated. 

The  classification  of  the  Mellifera  depends  considerably  upon  the 
variations  in  the  structure  of  the  mouth ;  hence,  and  because  the  oral 
apparatus  of  the  bee  is  perhaps  one  of  the  most  interesting  and  com- 
plicated pieces  of  insect  mechanism,  I  may  perhaps  be  allowed  to  give 
a  somewhat  more  extended  notice  of  it*,  selecting  for  illustration  one 
of  those  species  in  which  it  is  most  fully  developed,  namely,  the  An- 
thophora  retusa,  and  illustrating  it  minutely  in  various  positions,  f     If 

*  This  account  of  the  mouth  of  Anthophora  retusa,  and  the  subsequent  observ- 
Yations  upon  the  nature  of  the  parasitic  connection  existing  amongst  certain  bees, 
ibrm  the  subject  of  a  memoir  read  by  me  at  the  Entomological  Society,  on  the  1st 
of  December,  1834. 

f  Fig.  89.  1.  represents  the  head  of  A.  retusa,  laterally,  with  the  mandibles 
closing  upon  the  extremity  of  the  labrum,  and  the  maxillae  and  labium  bent  beneath 
the  breast,  as  in  inaction ;  Jig.  89.  2.  the  head  in  front,  with  the  latter  organs 
in  the  act  of  being  brought  forwards ;  fig,  89.  3.  the  labrum  detached ;  fig.  89.  4. 
mandible  of  the  female  \  fig.  89.  5.  ditto  of  the  male ;  fig.  89.  6.  profile  of  the  head, 
with  the  labium  and  maxillae  partially  unfolded  and  separated,  showing  the  tubular 
mentum  (m  2.)  partially  sheathed  by  the  basal  part  of  the  maxillo)  (m  1.)  ; 
fig.  89.  7.  shows  the  basal  parts  of  these  organs  still  more  unfolded,  to  exhibit  the 
manner  in  which  the  fulcrum,  K,  (d),  and  the  cardines,  K.  (d  d),  shut  together,  so  as 
to  lie  between  the  lora,  K.  (y)  ;  fig.  89.  8.  is  a  lateral  view  of  the  head,  and  lower 
parts  of  the  mouth  extended  (the  labrum  and  mandibles  being  removed) ;  m  x 
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Fig.  89. 


the  face  of  this  insect,  or  in  feet  of  an;  other  species  be  examined, 
when  at  rest,  there  will  only  be  observed  a  square  or  other  shaped  de- 
flexed  lip,  over  or  beneath  the  extremity  of  which  a  pair  of  homy 
jaws  will  be  seen.  If,  however,  the  under  side  of  the  head  of  the 
above-mentioned  insect  be  examined,  a  long  slender  horny  organ 
(^.  89.  1.)  is  perceived,  which,  in  its  unfolded  and  extended  state, 
constitutes  the  tongue  of  the  bee.  This  organ  at  first  appears  to 
consist  but  of  a  single  piece,  but  it  is  in  fact  composed  of  two  separate 
parts,  closely  uniting  along  the  centre  in  a  straight  line  {Jig.  89.  s.). 
Presently  we  see  the  jaws  opened,  the  labrum  raised,  and  this  slender 


the  temuDal  lobe  of  the  huuUIb;  dd  one  of  the  osTdines,  d  Ibe  fulcrum,  m  S.  the 
tubular  mentum  (tubui  K-);  i  the  pantgloaue  (lacinue  iolerioreii  K. ) ;  and  f 
tbe4-jointed  Ubud  palpi  (laeinue  eitentnes  JT. ) ;  x  the  epipbarjDX  or  epiglottia  at 
Saiigny,  beneath  the  labruni ;  jS^.  89.  19.  the  banJ  portion  of  the  lame  apponituB  atill 
more  fiillr  eitended )  Jig.  89.  10.  the  lante  organi  seen  from  beneath,  o  being  tba 
eitreinit;  of  the  mentum,  and  o  a  the  base  of  the  laluum,  the  mterrening  gpaee 
being  occupied  by  the  basal  dilated  muscular  portion  of  the  paragloaiw ;  j  the 
lora  K.,  or  strong  muscle  whereby  the  maiills  ii  protruded  ;  Jig.  S9.  Ii.  the  banl 
portion  of  the  same  organs  seen  from  above,  lo  ihow  the  Dtuation  of  the  epipharyns 
(x),  of  which  the  eilrenuty  is  recurred,  as  in  ^jr.  89.  9.  \;Jig-  89. 13.  the  epipharjnx 
removed,  and  jtg-  89.  I3.  the  same  laterally,  both  with  the  iront  turned  down ;  fy.  S9. 14. 
the  efdpharynx  (dotted)  aepacated  Trom  the  pharyngeal  tube,  in  order  to  show 
the  inlemal  valve  (hypopharyni  Savigny);  fig.  89.  ii.  the  eitremity  of  the  tubular 
mentum,  with  the  basal  portion  of  the  labium  and  iti  laciniE  withdrawn  into  the 
tube  as  at  rest ;  fig.  89.  16.  a  section  of  the  same,  to  show  the  manner  in  which  the 
folding  of  such  baial  parts  is  effected ;  fig.  89.  1 7.  the  eitremity  of  the  mentum 
(m  2.),  and  the  base  of  the  labium  and  its  lacinite  (i)  and  palpi  (f)  fiilly  protruded, 
showing  the  strong  muscles  at  the  base  of  the  ladnite. 

Obtrv.  —  The  same  letters  are  applied  to  the  same  orgnns  througliout  all  these 

VOL.  II.  S 
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part  gradually  brought  from  beneath  the  breast,  by  means  of  a  joint  at 
that  part  which  appears  to  be  its  base,  lying  beneath  the  jaws,  where 
it  is  fiunished  with  a  pair  of  jointed  palpi,  until  it  is  stretched  out  in 
front  like  the  beak  of  a  bird.  This  part  now  opens  laterally  {fig*  89. 6.), 
and  exhibits  not  only  the  two  pieces  of  which  it  is  composed  (m  i.), 
but  also  three  organs  often  of  equal  length,  hitherto  concealed  within 
it  as  by  a  sheath,  namely,  a  delicate  central  one,  transversely  striated, 
and  two  lateral  ones^  flattened,  and  very  slender^  with  a  central  lib^ 
and  with  an  articulation  beyond  the  middle,  and  two  minute  jomts  at 
the  tip  (^fig*  89.  lO.  t).  The  two  horny  pieces  first  noticed  as 
forming  the  external  sheath  of  the  tongue  are  the  terminal  portions  of 
the  maxillae,  and  the  feelers  at  their  elbowed  base  are  the  maxillary 
palpi ;  the  central  striated  organ  is  the  labium,  and  the  two  lateral 
articulated  ones  are  the  labial  palpi.  We  next  observe  that  the 
annulated  labium,  without  any  apparent  motionof  the  other  parts  of  the 
tnouth,  is  suddenly  thrown  out  to  nearly  double  its  former  length  (as 
in  fig*  89.  8.) :  this  is  effected  in  the  following  manner ;  if,  whilst  re* 
inaining  in  this  position,  we  examine  the  under  side  of  this  apparatus, 
we  perceive  that  the  base  of  the  central  part  arises  not  from  the 
head  itself,  but  from  a  slender  horny  tubular  piece,  which  is  the 
mentum  (^fig.  89.  6,  7.  lo.,  m  2.).  On  each  side  of  this  central  part, 
two  slender  filaments*  (paraglossse,  z)  moreover  exist,  which,  as  well 
as  the  base  of  the  labium  itself,  are  withdrawn  into  the  extremity  of 
the  tubular  mentum  (as  in  fig.  89. 15, 16.),  so  that  the  tips  alone  of 
the  paraglossas  are  visible  (i6.  z).  As,  however,  the  muscles  at  the 
base  of  these  organs  are  very  strong  (^fig.  89.  17.),  the  insect  is  en- 
abled, at  will,  to  throw  out  the  labium  and  its  paraglosssB  with  much 
force  to  their  greatest  elongation  (as  in  fig.  89.  8.  lo.  17.).  Another 
peculiarity  is  at  that  time  observable :  the  central  portion,  although 
striated,  does  not  at  first  exhibit  any  remarkable  hairiness ;  but  no 
sooner  is  the  labium  thus  thrown  out  and  retained  in  its  situation,  as 
it  were,  by  a  sort  of  catch  or  fastening,  than  the  central  part  becomes 
distended,  the  muscles  of  each  ring  of  which  it  is  composed  being 
brought  into  action,  by  which  means  the  erection  of  a  whorl  of  hairs 
upon  each  ring  at  riglu  angles  (which  had  previously  laid  aUmg  the 
organ)  is  effected :  this  is  especially  the  case  near  the  extremity  of 
the  tongue.    I  have  often  caused  this  erection  of  hairs  artificially  by 

*  Analogous  to  the  lateral  labial  lobes  of  Tenthredo  (fig.  69.  9.)- 
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forcibly  puUing  out  portions  of  the  labium  as  far  as  possible.*  The 
labial  palpi  being  attached  by  a  muscle  (^fig»  89. 17.  o)  to  the  base  of 
the  labium,  also  undergo  a  similar  withdrawal  and  protrusion,  but  to 
a  much  less  extent.  The  tubular  mentum  (m.  2.)  extends  to  die  back 
of  the  head,  and  is  defended  on  each  side  by  the  basal  portion  of  the 
maxillae  (m.l.  as  in^.  89. 6,  7.) ;  but  if  a  pin  be  applied  between  this 
unitedapparatus  and  the  head,  two  other  elbows  will  be  found  con^ 
necting  the  tube  and  the  maxillae  with  the  head,  and  it  is  not  until 
these  elbows  are  extended  in  nearly  a  straight  line,  that  the  mouth  is 
stretched  out  to  its  fullest  extent.  The  elevated  homy  ridge  extending 
from  the  base  of  the  tubular  mentum  to  the  elbow  nearest  the  head 
(d),  is  the  fulcrum  of  Mr.  Kirby's  monograph ;  and  the  diverging 
homy  ridges  (dd)  connecting  the  base  of  this  fulcrum  with  the  max- 
ilke,  are  the  cardines  of  Mr.  Kirby.  In  the  Introduction  to  Entomology 
(vol.  iii.  p.  S56.  and  note,  and  p.  359.  note)  this  fulcrum  is  called  the 
tme  mentum,  the  tube  being  regarded  as  the  labium,  and  the  striated 
piece  as  the  lingua ;  the  reasons  alleged  for  this  nomenclature  being, 
that  the  situation  of  the  fulcrum  between  the  hinges  and  base  of  the 
maxillae  indicates  it  as  being  the  real  analogue  of  the  mentum ;  whilst 
the  terminal  striated  portion,  being  employed  to  lap  honey,  should  be 
regarded  as  a  tongue  rather  than  a  lip  (labium).  If  we  look,  however, 
at  the  place  of  insertion  of  the  labial  palpi,  between  the  tube  and  the 
striated  part  (the  typical  position  of  these  organs  being  between  the 
mentum  and  labium) ;  if  we  observe  that  when  at  rest  (Jiff*  89.  e.),  the 
tube  rests  between  the  basal  portion  of  the  maxillae  (which  is  the 
typical  position  of  the  mentum) ;  and  if  we  recollect  that  the  lorae, 
cardines,  and  fulcrum  of  Mr.  Kirby  are  organs  bestowed  upon  the 
bees  for  the  necessary  elongation  of  the  oral  apparatus,  we  can  but 
regard  thp  tube  of  Mr.  Kirby  as  the  true  mentum,  and  the  tongue  as 
the  labium.  I  shall  therefore  adopt  the  nomenclature  of  Latreille, 
Savigny,  &c  for  tliese  organs.  The  fulcrum  on  its  upper  side 
(Jiff'  89.  11.)  exhibits  a  narrow  gutter  (d)  enclosed  above  at  its  junc* 
tion  with  the  head,  by  a  membrane  produced  in  front  (x),  so  as  to 

*  I  am  not  airare  that  Aiese  peculiarities  have  been  to  minutely  described  bj  any 
preceding  author,  and  have  been  the  more  anxious  to  explain  the  nature  and  cause  of 
the  extension  and  dilatation  of  the  labium  in  Anthophora  (which,  in  fact,  is  its  more 
common  and  natural  position  when  in  action),  because  in  several  worka^  including 
Mr.  Curtis's  Britiah  Entomology,  it  is  represented  in  an  unfolded,  but  not  in  a 
dilated  state,  not  being  longer  than  the  labial  palpi,  which  might  probably  induce 
the  idea  that  these  figures  were  not  conformable  with  nature. 
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form  a  tube,  which  is  the  pharynx,  the  extremity  of  this  membrane 
being  deflexed  (^fig.  89.  12,  13.  x) :  if  this,  however,  be  removed 
(^fig*  89. 14.),  we  perceive  a  beautifully  delicate,  erect,  membranous 
valve  which  entirely  closes  the  entrance  into  the  oesophagus.  The 
ease  with  which  this  complex  machinery,  which  when  at  rest  presents 
not  fewer  than  four  different  foldings,  is  employed,  is  surprising.  It 
is  also  to  be  observed  that  when  folded  up  it  is  almost  difficult  to 
conceive  where  it  can  be  placed  so  as  to  permit  so  little  of  it  to  be 
seen.  This,  however,  is  to  be  explained  by  the  under  side  of  the 
head  being  hollowed  out  for  its  reception. 

Another  character  of  considerable  importance  in  the  classification 
of  the  bees  is  one  which,  from  its  immediate  connexion  with  their 
economy,  will  not  be  considered  less  deserving  of  a  detailed  accounts 
M.  le  Comte  de  St  Fargeau,  following  up  the  views  of  LatreUle,  has 
given  an  interesting  notice  of  the  organs  employed  by  various  bees 
for  the  collection  of  pollen,  in  the  tenth  volume  of  the  Etun^clopidie 
Mithodique,  The  larvae  of  all  the  Mellifera  feed  either  upon  paste 
formed  of  honey  and  pollen,  or  upon  honey  alone ;  but  as  the  females 
of  nearly  one  third  of  the  modem  genera  of  bees  do  not  possess  organs 
enabling  them  to  provide  this  paste  {fig,  90. 19.  hind  leg  of  Sphecodes ; 
21.  ditto  of  Hylseus,  destitute  of  poUiniferous  organs),  they  are  com- 
pelled to  deposit  their  eggs  in  the  nests  of  other  bees.  These  organs 
are  of  two  kinds :  the  first  consist  of  naked  portions  of  the  body,  either 
slightly  excavated  or  flat,  with  the  margins  fringed  with  hairs ;  this 
instrument  has  been  termed  <<  la  palette,"  which  may  be  englished  the 
pollen  plate.  It  exists  on  the  outside  of  the  hind  tibiae  and  basal 
joint  of  the  tarsi  of  the  neuter  hive  and  humble  bees  (fig,  92. 10.), 
which  are  rather  hollowed  out,  and  in  which  species  it  is  employed  to 
carry  pollen  grains  which  have  been  saturated  with  honey.  In  other 
bees  belonging  to  both  the  families  into  which  the  Mellifera  are  di^^ 
visible,  such  as  Dasypoda,  Andrena,  Colletes,  Halictus,  and  Panurgus^ 
it  exists  upon  each  side  of  the  metathorax,  and  the  corresponding 
surface  of  the  two  posterior  thighs  (^fig,  90.  7.),  and  is  employed  for 
the  purpose  of  carrying  plain  grains  of  pollen,  its  sides  being  guarded 
by  incurved  hairs.  The  other  instruments  consist  of  bundles  of  hairs, 
whence  they  have  been  termed  the  scopa  or  scopula  by  Mr.  Kirby, 
"  la  brosse"  by  the  French,  and  which  we  may  call  the  pollen  brushes 
(fig,  90.  7.,  and  91.  8.).  All  bees,  indeed,  possess  brushes  of  hairs, 
the  queen  of  the  hive  bee  being  the  only  known  exception ;  but  these 


HYMENOPTERA  —  MELLIFERA.  261 

ordinary  brushes,  or,  as  we  may  term  them,  brushlets  in  all  male  bees, 
and  in  the  females  of  the  parasitic  species,  only  enable  the  insects  to 
clear  themselves  from  the  pollen  with  which  the  body  has  been 
powdered  in  the  flowers  which  they  have  been  plundering :  in  the 
females  of  the  working  bees,  however,  they  serve  to  collect  the  pollen 
to  certain  parts  of  the  body  more  thickly  clothed  with  hairs,  and 
which  are  the  real  pollen  brushes.  In  the  social  bees  these  are 
placed  (in  addition  to  the  external  pollen  plate)  on  the  inside  of  the 
posterior  tibise  and  tarsi  (^fig.  92.  20.).  In  other  working  bees,  £u- 
cera,  Systropha,  Anthophora,  Xylocopa,  &c.,  the  pollen  brush  is 
placed  on  the  outside  of  the  two  posterior  tibise  and  tarsi  (^fig*  91.  8.) ; 
whilst  in  others  (Anthidium,  Osmia^  Megachile,  &c.)  the  under  side 
of  the  abdomen  is  entirely  covered  by  it  {fig>  91.  14.). 

From  these  considerations,  M.  St.  Fargeau  is  induced  to  propose  the 
division  of  each  of  the  two  families  of  the  Mellifera  into  two  groups^ 
under  the  names  of  *' parasites"  and  '<  r6coltantes,"  subdividing  the 
latter  into  various  minor  divisions  from  the  situation  of  the  pollen 
plates  and  brushes.  M.  Latreille,  however,  has  not  adopted  this  mode 
of  arrangement.  Indeed  it  is  to  be  observed  that  the  variation  in  the 
structure  of  the  species,  thus  varying  in  their  habits,  does  not  seem  to 
warrant  the  establishment  of  them  into  separate  families.  This  cir- 
cumstance appears  naturally  dependent  upon  two  considerations:  1st, 
it  is  essential  that  the  parasite  in  its  perfect  state  should  possess  a 
certain  resemblance  to  the  animal  in  the  nest  of  which  it  deposits  its 
eggs,  so  as  to  deceive  the  latter  and  its  associates  * ;  and  2nd,  the 
nature  of  the  food  of  both  being  similar,  the  variation  in  structure 
is  much  less  striking  than  if  the  parasite  were  carnivorous,  as  the 
Ichneumonidae,  and  the  animal  attacked  (as  the  caterpillars  of  Le- 
pidoptera,  &c.)  herbivorous.  The  parasitic  connexion  indeed  goes 
no  further  than  this,  viz.  that  the  larva  of  the  parasite  eats  up  the 
food  of  its  fosterer,  and  so  starves  it  to  death ;  the  larvae  of  both  are 
therefore  pollinivorous,  and  the  differences  which  will  naturally  be 
most  striking,  will  consequently  be  found  in  those  organs  which  are 


*  So  closely  \%  this  resemblance  carried  in  the  parasitic  Bombi,  that  the  propriety 
of  their  generic  separation  from  the  working  humble  bees  has  even  been  questioned. 
In  like  manner,  the  Dipterous  genus  Volucella,  which  is  parantic  upon  bees,  so 
closely  resembles  them  in  general  appearance,  that  it  requires  some  little  entomo- 
logical skill  to  dbtinguish  them  from  the  humble  bees :  other  instances  to  the  same 
effect  might  be  adduced. 

8  S 
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employed  in  the  construction  and  provisioning  of  the  nest  of  the 
working  species,  and  which  we  may  therefore  expect  to  find  in  a  less 
developed  state  than  in  those  species  which,  from  being  parasitic,  do 
not  require  their  full  development.  Hence  it  is  that  we  find  the 
general  structure  of  the  parasite  bee  closely  resembling  that  of  the 
bee,  at  the  expense  of  whose  young  its  own  are  destined  to  be 
nourished;  and  hence,  if  we  regard  Bombus  and  Psithyrus  of  St. 
Fargeau,  Aglae  and  Euglossa,  Melecta  and  Anthophora,  or  Sphecodes 
and  Halictus,  with  reference  to  their  general  structure,  they  will  be 
found  most  intimately  allied ;  whilst  if,  on  the  other  hand,  we  regard 
such  portion  of  their  economy  as  is  connected  with  the  formation  and 
provisioning  of  their  nests,  it  will  be  requisite  to  place  them  in  dif- 
ferent divisions.  If  we  observe,  however,  the  great  variation  existing 
amongst  bees  in  this  portion  of  their  economy,  it  is  evident  that  this 
cannot  be  regarded  as  a  normal  or  typical  character,  and  that  a  dis- 
tribution founded  thereupon  would  necessarily  be  unnatural.  The 
arguments  which  I  have  already  employed  in  pages  86.,  186.,  and 
238.  upon  this  subject,  in  relation  to  the  sand  wasps  and  wasps,  are  of 
course  equally  applicable  to  this  tribe  of  insects. 

I  will  therefore  now  shortly  notice  those  arrangements  which 
have  been  made  by  authors,  and  which  are  based  upon  structural 
variations.  Reaumur,  followed  by  De  Geer  and  other  early  authors, 
separated  the  bees  into  two  primary  divisions,  under  the  names  of 
"  Abeille  "  and  "  Pro-abeille."  To  these,  other  generic  groups  were 
added  by  Scopoli  and  Fabricius,  which  Mr.  Kirby,  in  his  celebrated 
monograph  upon  the  English  bees,  published  in  1802,  reduced  again 
to  two,  under  the  names  of  Melitta  and  Apis ;  the  characters  forming 
the  most  striking  distinction  between  them  being  furnished  by  the 
tongue,  which  organ  in  the  first  is  short,  flattish,  usually  acute,  with  a 
lateral  auricle,  and  not  inflected  (^fig*  90.  3,  4.  ao.),  and  being  in  the 
latter  (containing  the  true  bees)  elongate,  slender,  cylindrical,  and 
folded  backwards  towards  the  breast  (^fig*  89.  7.  and  92.  16.).  In  the 
same  year,  Latreille,  in  the  memoirs  appended  to  his  Natural  History 
of  AfiJUy  and  in  his  Histoire  NaJtureUe^  4*^.,  divided  the  bees  into  two 
families:  1.  Andrenetse  (named  afler  the  extensive  Fabrician  genus 
Andrena,  and  corresponding  with  Mr.  Kirby 's  genus  Melitta  and 
R^umur*s  Pro-abeille);  and  2.  Apiarise  (corresponding  with  Mr. 
Kirby*s  Apis  and  Reaumur's  Abeille) :  and  Latreille*s  names,  altered 
by  English  entomologists  in  their  terminations  into  the  family  names  of 
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Aodrenids  and  Apidn*,  have  beeQ  adopted   by  the  generality   of 
writers  &r  the  two  prinoary  diviaions  ot  the  beea. 


In  the  first  of  these  ^milies,  Andrbmidx  f  (_fiff.  90.  i,  Andrena 

Digro-tenea  $  ),  the  mentum  is  elongated,  the  labium  at  its  extremity 

Fiff.  90. 


smalJ,  and  either  spear-shaped  (j^.  9(X  9.  head  of  Andrena  with  the 
DTgang  unextended ;  Jig.  90.  3.  the  same  with  the  parts  fully  extended) 
or  cordate  (^.  90.  90.  lidiium  of  Colletes),  with  a  small  ear-sh^>ed 
lobe  on  each  side,  and  being  either  straight  or  very  slightly  deflexed  in 
some  (^>  90.  4.  apex  of  labium  of  Andrena,  not  folded  backwards), 
and  reflexed  in  others,  and  considerably  shorter  than  the  tubular 
mentum;  the  labium  and  terminal  maxillary  lobes  not  forming  an 
elongated  proboscis.     The  palpi  are  of  the  ordinary  shape,  the  labial 


*  As  tha  preMdiug  Mcdon,  Prndones,  ii  divided  ii 
•Om  peeuliaritj  of  (tnielun  or  habiu,  which  are  agun  divided  iulo  bmiliea,  it 
would  bo  moK  ualfonn  to  conuder  the  two  divisjom  of  the  aection  Mellifcn  bi 
■ubtectioni,  hateti  of  bmlliei,  which  might  be  nuned,  from  the  dill^Dt  d^reei  of 
develt^imeiit  of  the  moutb,  Brachygloanti  or  BmiUnguca.  and  MaeroglosSBta  or 
LongiliDguet ;  and  these,  agaio,  might  be  divided  ia to  &iiuiie*,  aa  tbo  Megaehilida, 
Authophorida,  &c.  I  eonfeB,  however,  that  I  prefer  retuning  the  old  LiiiiiBaa 
and    Fabrician  osmcs   to  denignata  the  groups  which  were  originally  comprised 


f  Biauooa.  RiriR.  lo  tvi  AmiKDnDjL 
mJdKmur.     H&noire  pour  servir  i  I'Hiat.  Nat.  g.  Halistua.  8vo.  Paris,  1817. 
Imhoff.      DeacriptioQ  of  Andrenida,  in  lais.  1832. 

Dufov,  in  Ann.  Soo.  Ent.  France,  1B38,  p.  8S1.  (Andrena  lagopns,  Uegilla.) 
WnmaA,     ObMrr.  mr  le>  Esp4«M  du  g.  %iheDode^  BniMUa^  8t& 
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ones  being  4-jointed>  and  resembling  the  maxillary,  which  have  always 
six  joints.  The  mandibles  are  simple,  or  terminated  by  one  or  two 
notches  (^fig,  90.  5.  mand.  of  A.  armata  ^  ).  The  antennae  are 
elbowed  {fig.  90.  6.  antenna  of  Andrena  ^  ) ;  the  hind  legs  ( fig. 
90.  7.  hind  leg  $ ,  8.  ditto  $  Andrena)  are  generally  completely 
clothed  with  hairs ;  the  trochanters  and  femora  in  the  females  being 
poUinigerous ;  the  basal  joint  of  the  posterior  tarsi  is  never  externally 
dilated  into  an  angle,  and  the  second  joint  of  the  tarsi  arises  from  the 
centre  of  the  lower  edge  of  the  preceding  joint. 

These  insects  are  all  solitary,  each  species  consisting  only  of  males 
and  females.  The  latter  collect  pollen  from  the  stamens  of  flowers, 
rather  by  means  of  the  general  hirsuties  of  the  body  than  with  the 
posterior  tarsi.  Thb  they  form,  by  the  addition  of  a  little  honey,  into 
a  paste  for  the  food  of  their  progeny.  They  burrow  in  the  ground, 
often  to  a  considerable  depth,  in  sandy  situations ;  sometimes  even 
upon  foot-paths,  especially  if  exposed  to  the  sun.  At  the  foot  of 
these  burrows  they  deposit  an  egg  in  the  midst  of  a  supply  of  this 
paste  sufficient  for  the  entire  consumption  of  the  future  grub,  and 
which  is  then  covered  up :  they  thus  proceed,  cell  after  cell,  each 
being  of  the  width  of  the  burrow,  closing  up  the  hole  at  the  top  with 
earth,  to  prevent  the  attacks  of  parasites,  which,  however,  often  succeed 
in  entering  the  hole,  and  depositing  their  eggs  in  the  cells.  Some 
species,  however,  are  parasites  upon  the  others,  the  nature  of  whose 
economy  I  have  already  detailed. 

In  the  structure  of  the  mouth,  some  of  these  insects  are  nearly 
related  to  certain  burrowing  wasps,  as  Crabro,  Philanthus,  &c. :  with 
these,  therefore  (forming  a  first  division,  which  maybe  termed  Obtusi- 
lingues),  the  arrangement  of  the  bees  is  commenced ;  and  in  which  the 
central  portion  of  the  labium  is  obtuse,  being  either  transverse  or 
heart-shaped,  and  very  short  {fig^  90.  20.  labrum  of  Colletes).  This 
division  comprises  only  two  genera,  both  of  which  are  British. 

The  species  of  Hylseus  (which  as  a  genus  has  been  greatly  confused 
by  Fabricius)  have  naked  bodies,  and  are  consequently  destitute  of 
apparatus  for  carrying  pollen,  and  are  stated  by  St.  Fargeau  {Enc» 
Mith.  tom.  X.  p.  213.)  to  be  parasitic  upon  other  Mellifera  {fig.  90. 2i. 
hind  leg  $  ).  They  are  generally  found  in  the  flowers  of  various 
species  of  Reseda ;  I  have  also  observed  them  repeatedly  in  those  of 
the  onion.  They  emit,  when  handled,  a  strong,  yet  agreeable  odour, 
resembling  the  scent  of  balm,  or  rather  Dracocephalum  Moldavicum. 
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One  species,  H.  dUatatus  K^  has  the  basal  joint  of  the  antennae  greatly 
dilated. 

The  species  of  CoUetes,  of  which  the  type  is  Reaumur's  <'  Abeille 
dont  le  nid  est  fait  d'esp^ces  de  membranes  soyeuses  **  (^Mim.  torn.  vi. 
Hi.  5.)>  are  workers,  having  hairy  bodies  for  the  collection  of  pollen* 
They  nidificate  in  the  earth  and  the  softer  parts  of  walls :  each  nest 
is  cylindricaly  consisting  of  from  two  to  four  cells  placed  end  to  end^ 
the  bottom  of  one  fitting  into  tlie  mouth  of  that  beneath  it;  each  cell 
b  about  one  third  of  an  inch  long,  and  one  sixth  of  an  inch  broad,  and 
is  composed  of  several  layers  of  a  very  thin  and  transparent  membrane 
(how  prepared  R^umur  could  not  ascertain) ;  in  each  cell  is  deposited 
an  egg  and  a  quantity  of  pollen  paste,  destined  for  the  food  of  the 
larva  when  hatched.  The  history  of  these  insects  is  contained  in 
Reaumur's  fifth  memoir  of  his  sixth  volume.  The  perfect  insects  are 
generally  found  towards  the  end  of  the  summer.  I  have  observed 
that  they  frequent  the  flowers  of  the  common  ragwort. 

The  typical  species  was  first  noticed  in  Grew's  Rarities^  the  nests 
having  been  found  by  that  author  in  the  middle  of  the  pith  of  an  old 
elder  branch.  I  have  found  it  burrowing  gregariously,  in  considerable 
numbers,  in  sunny  sand-banks  at  Coombe  Wood,  in  the  month  of 
July ;  and  have  succeeded  in  rearing  the  bees  from  the  larvae  (^Jig* 
90.  0 — 12.)  found  in  the  cells.  After  the  insects  have  become  pupae, 
a  thin  inner  lining,  of  a  dark  brown  colour,  is  found  to  have  been  left 
by  the  larvae,  which,  as  it  exhibits,  under  a  high-powered  lens,  no 
traces  of  a  thread  or  silken  construction,  is  most  probably  composed 
of  hardened  pollen  paste. 

In  the  second  division  of  the  Andrenidae  (which  may  be  termed 
Acutilingues),  the  central  terminal  portion  of  the  labium  is  acute 
or  lance-shaped  {Jig*  90.  3,  4.) ;  and  in  some  of  the  latter  genera  of 
the  division,  it  nearly  approximates  in  its  increased  length  to  the 
structure  of  the  same  organ  in  some  of  the  Apidae. 

The  species  of  Sphecodes  are  the  only  bees  in  this  division  which 
are  destitute  of  pollinigerous  organs  (^Jig*  90. 14.  Sphecodes  gibbus  $  , 
15.  mandible  ^ ,  16.  ditto  $ ,  17.  antenna  ^y  18.  antenna  $  ,  19.  hind 
leg  $  ).  They  are  generally  black,  and  destitute  of  hairs,  with  the 
abdomen  of  a  shining  red  colour.  According  to  M.  Walckenaer,  they 
are  parasitic  upon  the  species  of  Halictus.  Mr.  Kirby,  however, 
(citing  Reaumur's  tom.  vi.  m6m.  iv.),  states  that  they  make  their  own 
nests  in  the  manner  of  the  Halicti ;  but  from  the  construction  of  their 


266  MODBBN   CLASSIFICATION  OF   INSECTS. 

legs,  it  is  evident  that  they  cannot  be  pollinigerous,  as  indeed  Messrs. 
Serville  and  St.  Fargeau  affirm.   (^Enc.  Meth.  torn.  x.  p.  447.) 

TheHalicti  consist  of  some  of  the  smallest  indigenous  species  of  bees. 
In  the  males,  the  body  is  cylindric,  and  in  the  females  the  extremity 
of  the  abdomen  is  marked  with  a  longitudinal  channel.  Some  of  the 
species  are  metallic  in  their  colours.  We  are  indebted  to  M.  Walck- 
enaer  for  a  very  interesting  and  complete  account  of  the  habits  of  two 
of  the  species  of  this  genus,  namely,  the  Halictus  terebrator  and 
4-signatus,  which  make  their  burrows  in  beaten  tracks,  depositing  in 
the  cells  with  their  eggs  a  small  ball  of  pollen  slightly  moistened  with 
honey.  The  burrows  are  often  to  be  observed  in  vast  numbers,  placed 
dose  together.  See  also  Encychp*  MM.  (torn.  x.  p.  407*)  for  further 
details  of  the  habits  of  this  genus. 

The  species  of  the  genus  Andrena  are  very  numerous,  and  make 
their  appearance  in  the  early  sprmg  and  summer  months :  they  have  very 
much  the  appearance  of  hive  bees  {^g*  90.  i.  Andrena  nigro^enea  $  , 
a»8.  details).  They  nidificate  under  ground  in  a  light  soil,  forming 
burrows  from  five  inches  to  a  foot  deep ;  preferring  a  southern  aspect, 
and  removing  the  earth  grain  by  grain.  The  diameter  is  sufficient 
only  to  allow  the  bee  to  enter  and  go  out ;  at  the  foot  of  this  burrow 
they  deposit  an  eggy  placing  with  it  a  small  mass  of  pollen  paste. 
The  pollen  is  carried  not  only  upon  the  pollen  plate  of  the  hind  leg,  but 
also  upon  the  pollen  brush  at  the  base  of  tliese  legs,  and  at  the  sides  of 
the  metathorax.  When  the  female  has  completed  the  deposition  of  her 
eggs,  she  carefully  stops  the  mouth  of  the  burrow.  During  the  progress 
ofnidification  she  occasionally  takes  rest,  sitting  and  sunning  herself  at 
the  mouth  of  her  cell ;  her  partner  wheeling  around  her  in  circles  of 
varied  diameter,  with  great  velocity.  (Reaumur,  Mim.  tom.  vL  mdm.4.) 

The  sexes  of  many  of  the  species  are  unknown ;  this  is  even  the 
case  with  And.  fulva,  the  most  beautiful  and  by  no  means  a  rare 
species,  and  of  which  the  females  alone  are  known.  They  frequent 
the  blossoms  of  the  gooseberry. 

These  insects  are  subject  to  the  attacks  of  various  enemies;  amongst 
these,  the  most  striking  are  the  species  of  Stylops,  and  the  curious 
little  insect  which  has  been  regarded  as  the  larva  of  the  Meloe. 
Dr.  Klug  has  likewise  published  an  account  of  another  parasite  * 
upon  Andrena  in  Der  Geseilachcfi  Naiurfar$chen  der  Freunde  xu 
Berlm  Moffcmth  ▼oL  iv. 

*  Braula  [eses  {NUzteh)  U  another  ungular  parasitic  genus  found  upon  bees. 
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In  Daaypoda  the  eexes  vary  so  much  in  appearance)  that  they  have 
been  regarded  as  distinct  species.  Mr.  Kirby  states  respecting  the 
only  British  species,  that  its  habits  are  simQar  to  those  of  Andrena, 
fanning  burrows,  at  the  mouth  of  which  the  female  aits  enjoying  the 
sunshine)  the  male  circling  round  her. 

The  exotic  genus  Nomia  is  remarkable  for  the  curious  manner  in 
which  the  lega  of  the  males  are  dilated,  curved,  and  spined. 


The  insects  composing  the  second  family  of  the  bees,  Apid^  have 

the  mentum  long,  with  the  labium  at  its  extremity,  forming  an 

Fig.  91. 


i 


elongated  slender  seta,  reflexed  when  at  rest,  and  as  long  as,  or  longer 
than  the  mentum,  with  two  small  lateral  filaments  (paraglossse  IBiger, 
auricula  Kirby),  and  forming  with  the  maxilke  (which  are  also  el- 
bowed and  recurved  at  the  place  of  insertion  of  the  palpi)  an  elon- 
gated proboscis,  capable  of  being  porrected  in  front  of  the  head  when 
in  action,  or  folded  up  beneath  it,  and  the  breast  when  at  rest,  in  the 
shape  of  a  flattened  £  (aee^.  89.).  The  palpi,  attached  at  the 
base  of  the  labium,  form  two  slender  flattened  filaments  often  as  long 
as  the  labium  itself,  the  two  basal  joints  being  very  long,  with  the  two 
apical  joints  minute,  and  obliquely  affixed  near  the  extremity  of  the 
second  joint*;  the  maxillary  palpi  vary  in  the  number  of  their  joints 

Rfaumur  hu  Agured  aome  other  carious  paruitea  ia  his  Minudrti,  tom.  t.  pi.  36. 
£  1 — 3.;  and  torn.  ri.  p).  4.  f.  13, 14q  and  pL  v.  f.  8,  9.)  belonpng  to  the  Acarida: 
•nd  see  Goeie,  in  Der  NatarforKher,  at  14.  I  have  ■!»  fbutid  a  very  singular 
and  dia^oet  Anoplurous  iniect  poTantic  upon  an  Andiena. 

*  In  the  apeaea  neamt  allied  to  the  Andrenida  ( Panurgus,  Nomida,  &a. ),  the 
Joints^  the  labial  palpi  ue  aoptiouous  (jt;.  91. 11.  labiuin  and  palput  of  Nomada). 
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from  one  to  six  {fig.  91.  4.  maxilla  of  Nomada ;  fig,  89.  lO.  m  x,  ditto  " 
of  Anthophora;^^.  91.  5.  ditto  of  Osmia;^.  91.  3.  ditto  of  Anthi- 
dium).  The  antennae  are  often  elbowed,  the  basal  joint  being  long* 
The  basal  joint  of  the  posterior  tarsi  is  often  externally  dilated,  and 
the  second  joint  in  some  species  arises  from  the  internal  angle  of  the 
preceding  joint  (as  in^^.  92.  20.). 

Tlie  economy  of  these  species  of  bees  is  very  different,  but  may  be 
reduced  to  three  heads,  namely,  1  st,  Social  bees ;  2d,  Solitary  working 
bees ;  Sd,  Cuckoo-like  parasitic  bees.  From  the  great  extent  of  this 
family  it  has  become  necessary  to  introduce  various  subfamilies,  &c., 
for  which  improvements  we  are  indebted  to  Kirby  and  Latreille. 
The  former  author,  commencing  the  arrangement  with  such  insects 
as  most  nearly  resemble  the  Andrenidae,  and  founding  his  distribution 
upon  various  portions  of  the  mouth,  proposes  the  establishment  of 
subdivisions,  in  which,  after  the  Andreniform  species,  the  parasitic 
bees  succeed,  and  which  are  followed  by  the  leaf-cutters  and  mining 
bees,  and  the  woolly-legged  bees ;  the  series  being  terminated  by  the 
genera  Xylocopa,  Apis,  and  Bombus  of  modern  authors.  In  this 
arrangement,  Mr.  Kirby,  evidently  fearftil  of  placing  too  great  a  re- 
liance upon  a  single  character  (that  of  the  number  of  joints  in  the 
palpi,  of  the  classification  resulting  from  which  he  has  given  a  table  in 
his  first  volume,  p.  129.),  and  influenced  by  the  general  appearance 
of  the  insects,  placed  the  carpenter  bees,  Xylocopse,  near  to  Bombus, 
between  which,  however,  the  relationship,  either  in  structure  or 
economy,  is  bat  slight. 

In  the  same  year  that  Mr.  Kirby's  monograph  appeared,  Latreille 
published  a  memoir  upon  the  distribution  of  the  bees  amongst  the 
valuable  papers  appended  to  his  History  of  the  Ants;  which  distribu- 
tion was  so  similar  to  that  of  our  countryman,  that  in  his  next  work 
he  thus  expressed  the  lively  sentiments  resulting  from  such  a  coinci- 
dence :  ''  Aussi  ai-je  senti  la  joie  la  plus  vive  de  me  voir  dans  un  si 
grand  accord  avec  cet  illustre  savant ;  une  telle  resemblance  dans  le 
fruit  de  nos  recherches  prouve  6videmment  que  la  nature  qui  est  une, 
a  6t6  notre  guide."  {Hist,  Nat.,  Sfc,  torn.  iii.  p.  370.)  In  his  Genera 
Cmstaceorum,  Sfc.  (vol.  iv.  1809),  Latreille,  in  a  note,  gave  the  fol- 
lowing series  as  indicative  of  the  habits  of  his  groups:  1.  Solitary 
Andreniform  bees  (Systropha,  Panurgus)  :  2.  Solitary  carpenter 
bees  (Xylocopa,  Ceratina,  Rophites,  Chelostoma,  Heriades,  Stelis); 
3.  Solitary  leaf-cutter  bees  (Osmia,  Megachile);  4.  Solitary  wool- 
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gathering  bees  (Anthidium) ;  *5.  Solitary  parasitic  bees  (Nomada, 
Pasites,  Melecta>  &c.) ;  6.  Solitary  woolly-legged  bees  (Eucera,  An* 
thophora,  Centrisy  .&c.);  7*  Bees  temporarily  social  (Euglossa, 
Bombus);  8.  Bees  permanently  social  (Apis,  Melipona,  and  Trigona). 
In  this  work  Latreille  considers  the  parasite  bees  more  nearly  allied 
to  the  woolly-legged  ones  (by  means  of  Melecta  and  Anthophora) 
than  to  the  Andreniform  bees  (by  means  of  Nomada  and  Panurgus) 
as  arranged  by  Mr.  Kirby.  In  effect  both  these  affinities  seem  equally 
true>  the  difficulty  as  to  the  arrangement  of  these  parasitic  genera  in 
accordance  with  their  real  allies,  arising  from  the  parasitic  nature  of 
the  former,  and  the  solution  of  the  question  whether  their  arrange- 
ment ought  not  to  be  entirely  independent  of  such  consideration.  In 
his  last  general  work,  the  second  edition  of  the  JR^gne  Aninudy  La- 
treille has  advantageously  reduced  the  number  of  primary  groups, 
and  divided  the  &mily  into  five  sections : — 1.  Andrenoides  (Andrena- 
like  bees,  including  the  first  group  in  his  Genera^  with  the  addition  of 
Xylocopa);  2.  Dasygastres  (hairy-bellied  bees,  including  the  re- 
mainder of  the  second,  and  the  third  and  fourth  groups) ;  3*  Cu- 
culinse  (cuckoo  bees,  his  fifth  group) ;  4.  Scopulipedes  (brush-legged 
bees,  his  sixth  group) ;  5.  Sociales  (social  bees,  containing  the  two 
remaining  groups  of  his  *  Genera*). 

This  arrangement  I  shall  adopt  with  the  following  slight  alterations : 
the  subfamilies  Dasygastres  and  Cuculinse,  being  established  upon 
characters  arising  from  their  polliniferous  or  parasitic  economy,  will 
(for  the  reasons  already  given)  require  modification,  as  indeed  La- 
treille himself  admits.  (JR^gne  AmtncU,  tom.  v.  p.  S47.)  For  the  former 
I  therefore  propose  the  name  of  Longilabres,  long-lipped;  and  the 
latter,  which,  however,  I  would  only  provisionally  retain,  I  denominate 
Denudatse,  naked  bees ;  restricting  the  limits  of  these  groups  by  the 
characters  which  have  supplied  their  altered  names.  Moreover,  the 
genus  Xylocopa  appears  to  me  to  be  much  more  nearly  allied  to  An- 
thophora* and  Centris,  than  it  is  either  to  Ceratina  or  Panurgus  (as 
indicated  by  Latreille),  or  to  Bombus,  as  insisted  upon  by  Mr.  Kirby. 
If  we  therefore  adopt  the  following  position  of  these  subfamilies,  we 
tliall  perhaps  obtain  an  arrangement  founded  upon  a  greater  number 

*  Since  the  above  was  written,  I  have  become  acquainted  with,  and  described  a 
remarkable  osculant  genus,  proving  this  relation  (Mesotrichia  torrida  Wiutw.,  in 
Trams,  Ent,  Soe.  yoI.  ii.  pi.  9.). 
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of  affinities,  and  one  which  apparently  rejects  the  least  number  of 
such  relations,  than  any  yet  proposed. 

1.  Subfamily  Andrenoides.     Panurgus,  leading  to  Nomada  in  the 

next  subfamily,  but  rejecting  the  supposed  affinity  vnth  Xylocopa. 

2.  Subfamily  Denudatae,  passing  to  Stelis  and  Coelioxys  in  the  next 

subfamily,  but  rejecting  the  affinity  of  Melecta  and  Anthophora. 

3.  Subfamily  Longilabres,  connected  with  the  next  subfamily  by  Osmia, 

Macrocera,  Eucera,  and  Ceratina  ? 

4.  Subfamily  ScopuHpedes,  passing  by  means  of  Epicharis,  Lestes, 

and  Xylocopa,  to  Euglossa  and  Bombus  in  the 

5.  Subfamily    Sociales,    consisting    of   the   temporarily  and    per- 

manently social  bees. 

The  first  subfamily,  Andrenoides,  or,  as  it  may  be  more  uniformly 
termed,  Panurgides,  consists  of  insects  nearly  allied  to  the  Andrenidae 
in  the  labium  being  shorter  than  the  mentum,  and  in  the  structure 
of  the  labial  palpi,  which  are  composed  of  continuous  linear  joints 
{^fig*  91. 11.),  the  two  basal  ones  not  being  so  much  elongated  as  in 
the  following  subfamilies.  The  maxillary  palpi  are  6-jointed 
(j^.  91.  4.) ;  the  upper  lip  is  short ;  and  the  females  are  destitute  of 
a  pollen  brush  on  the  under  surface  of  the  abdomen.  They  are, 
however,  furnished  with  a  pollen  plate  on  each  side  of  the  metathorax, 
and  another  on  the  posterior  femora :  the  hind  legs  have  also  pollen 
brushes. 

Of  the  mode  of  nidification  of  these  insects,  nothing  is  known.  The 
perfect  insects  belonging  to  the  genus  Panurgus,  according  to  Latreille, 
are  attached  to  semiflosculous  flowers:  I  have  observed  them  re- 
velling in  the  pollen  of  a  large  Anthemis ;  and  so  little  disturbed  were 
they  on  my  approaching  them,  that  they  contented  themselves  with 
merely  holding  up  their  legs  on  one  side  of  the  body,  precisely  in  the 
same  manner  as  the  humble  bees  do  under  similar  circumstances. 

The  insects  composing  the  second  subfamily,  Dsnudata  or  Mb- 
lsctidbs  (CucuLiNiE  LoOt.)  (as  well  as  those  of  all  the  fc^lowing 
subfamilies  of  bees),  have  the  labial  palpi  formed  of  two  very  long, 
flattened,  scaly  basal  joints,  and  two  minute  apical  ones  (^fig*  89.  lO.  f 
and  92. 16.).  The  abdomen  is  not  provided  with  a  ventral  pollen  brushy 
neither  do  these  insects  possess  any  pollen  plates,  their  bodies  being 
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in  effect  naked,  whence  they  are  supposed  to  be  parasites.  Some  of 
the  species  resemble  small  wasps  in  their  colours,  whilst  in  others 
some  parts  of  the  bodies  are  clothed  with  small  patches  of  very  short 
hairs.  The  mandibles  are  narrow  {Jig*  91.  lo.  mandible  of  Nomada)> 
and  either  toothless,  or  armed  only  with  one  small  tooth.  The  scu- 
tellum  is  often  tuberculated  or  toothed.  From  their  evidently  parasitic 
habits  they  have  been  termed  cuckoo-bees. 

These  insects,  from  the  structure  of  the  tongue  and  other  parts  of 
the  mouth,  form  three  sections,  of  each  of  which  we  have  a  repre- 
sentative genus  in  England  ;  Nomada,  in  its  tongue  and  palpi,  nearly 
approaching  Panurgus ;  Melecta,  in  the  general  form  of  the  mouth, 
being  closely  allied  to  Anthophora ;  and  Epeolus,  in  its  exarticulate 
maxillary  palpi  resembling  Coelioxys. 

The  species  of  Nomada  are  gaily  coloured  insects,  having  much  the 
appearance  of  small  wasps,  with  which  they  have  been  confounded 
by  some  authors.  They  are  destitute  of  hairs,  and  have  no  instru- 
ments for  carrying  pollen.  Of  their  precise  habits,  however,  we  are 
without  decisive  information.  They  frequent  dry  sunny  banks,  flying 
without  any  noise  ;  and  it  has  been  considered  by  many  entomologists 
that  they  are  parasitic  upon  other  bees,  and  Mr.  Shuckard  conjectures 
tliat  they  infest  not  only  the  nests  of  several  species  of  Andrena,  but 
also  of  Eucera. 

The  type  of  the  genus  Melecta  is  an  elegant  species,  having  the 
margins  of  the  abdomen  spotted  with  white  markings.  According  to 
Mr.  Kirby,  both  sexes  of  this  insect  were  found  by  Mr.  Trimmer  in 
the  nest  of  Anthophora  retusa,  whence,  as  well  as  from  other  circum- 
stances which  he  mentions,  he  was  induced  to  consider  that  it  was 
parasitic  upon  that  insect.  I  have  repeatedly  found  them  in  company, 
and  seen  the  Melecta  entering  the  burrows  of  the  Anthophora.  Ac- 
cording to  Mr.  Shuckard,  it  is  parasitic  upon  Eucera,  as  well  as  both 
the  British  species  of  Anthophora.  Mr.  Newman  has,  however,  con- 
sidered this  difference  of  connexion  as  indicating  a  distinction  of 
species,  and  has  accordingly  <<  made  six  distinct  species  out  of 
Melecta  punctata.'*  {EnJt,  Mag.  No.  10.)  We  have  no  decisive  inform- 
ation as  to  the  habits  of  Epeolus. 

The  third  subfamily,  Longilabres  or  Megachilides  (Dasygastres 
Lair.),  as  the  former  names  import,  is  distinguished  by  the  large 
oblong  form  of  the  upper  lip.  The  mandibles  are  very  strong,  and 
armed  with  several  teeth  (^g.  91.  2«  mandible  of  Anthidium,  6.  ditto 
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of  Osmia  $).  The  maxillary  palpi  are  but  slightly  developed 
{^fig*  91.  3.) ;  the  labial,  on  the  contrary,  are  very  long,  with  the  two 
last  joints  obliquely  inserted ;  and  the  paraglossae  are  minute.  In 
general  the  wings  have  only  two  complete  submarginal  cells.  CcBlioxys 
and  Stelis  approach  the  preceding  subfamily  in  the  want  of  poUini- 
ferous  organs,  and  in  their  naked  bodies ;  but,  from  the  structure  oi 
their  mouths  *,  they  must  be  placed  in  this  subfamily.  All  the  other 
genera  are  polliniferous,  the  pollen  brush  being  very  large,  and  cover- 
ing the  under  side  of  the  abdomen  (^fig*  91. 14.).  They  are,  however, 
destitute  of  pollen  plates.  From  their  respective  economy,  they  have 
been  termed  mason  and  upholsterer  bees  ;  the  former  building  their 
nests  of  fine  moistened  earth,  whilst  the  upholsterers  employ  in  the 
construction  of  their  cells  portions  of  leaves,  which  they  have  cut 
from  various  plants  by  means  of  their  powerful  jaws,  which  are  employed 
like  a  pair  of  scissors. 

The  males  of  the  genus  of  Coelioxys,  as  Mr.  Kirby  observes,  have 
only  six  abdominal  segments,  instead  of  the  ordinary  number  seven  {fig* 
91. 13.  apex  of  abdomen  of  C.  conica  $  ).  Messrs.  Serville  and  St. 
Fargeau  state,  that  these  insects  f,  as  well  as  the  species  of  Stelis, 
deposit  their  eggs  in  the  nests  of  Anthidium,  Megachile,  Osmia, 
and  Anthophora. 

In  the  genus  Anthidium,  the  males  (Jig*  91.  i.  A.  manicatum  ^» 
3,  3.,  15 — 31.  details  and  larva,  &c.  of  ditto),  are  much  larger  than  the 
females ;  and  the  abdomen,  which  is  broad,  is  armed  in  the  former 
with  lateral  and  terminal  spines ;  in  the  other  sex  it  is  round  and  un- 
armed.   These  insects  frequent  various  woolly  leaved  flowers,  strip* 

« 

*  H^.  91.  9.  represents  one  of  the  mandibles  of  Stelis :  those  of  Ccelioxys  are  still 
more  robust,  and  toothed ;  thus  proving  that,  although  parasites,  those  organs, 
which  in  the  working  species  are  used  as  tools,  retain  their  typical  form  in  the 
parasite,  and  do  not  undergo  a  modification  of  form,  their  habltudu  moraUt  not 
being  sufficiently  strong  to  necessitate  a  modification  of  these  organs.  This  is  the 
only  reason  I  can  suggest  why  these  parasites  should  have  jaws  shaped  like  those  of 
the  working  species  upon  which  they  are  parasitic. 

f  R^umur  describes  and  figures  an  insect  (jMi^.  torn.  vL  p.  122.  pL  11.  f.  4.) 
which  has  all  the  i^pearance  of  a  male  Ccelioxys  (ano  6-dentato),  but  which  he 
describes  as  the  male  of  a  leaf-cutter  bee  (Megachile).  Linnsus  refers  this  figure 
to  Ccelioxys  conica,  but  Mr.  Kirby  (M.  A.  A.  1.  154.)  objects  to  this.  I  however 
agree  with  Linnieus,  considering  that  R6aumur*s  insect  had  been  reared  parasitically 
in  the  nest  of  the  Megachile.  G.  R.  Waterhouse  has  also  mentioned  some  fiu^  to 
the  like  efiect,  having  reared  a  Coelioxys  from  cells  of  Megachile  circumcincta,  or 
Osmia atricapilla.     (See  Ent,  Mag.  voL  iv.  p.  498.) 
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ping  off  the  down  with  their  toothed  jaws  {Jig.  91.  3.)>  for  the  pur- 
pose of  forming  their  nests.  Of  this  an  account  is  given  by  Mr. 
Kirby,  as  well  as  the  description  of  a  nest,  supposed  to  be  of  this 
species,  found  in  the  key-hole  of  a  garden  door.  Although  holes  in 
trees  are  the  more  ordinary  situations  for  their  nests,  they  seem  to 
have  an  especial  liking  for  the  latter  locality,  since  Mr.  Anderson,  the 
ingenious  curator  of  the  Botanical  Garden  at  Chelsea,  has  also  pre- 
sented me  with  a  nest  found  under  precisely  similar  circumstances, 
and  from  which  I  reared  specimens  of  the  Anth.  manicatum.  There 
were  twelve  or  fifteen  cells  or  cases  {fig^  91.  20.),  consisting  ex- 
ternally of  a  loose  covering  of  white  down  (20.  a),  within  which  was 
another  covering,  more  compact  and  smooth  on  the  inside  (30.  b), 
and  within  this  was  contained  an  oval  cell,  of  a  strong  coriaceous 
texture,  and  of  a  chestnut  colour  (20.  c).  This  latter  I  consider  (as 
does  also  Mr.  Kirby  from  subsequent  observations  (see  IntrocL  to  EnL 
voL  i.  p.  439.  noie)^  to  be  the  cocoon^  formed  by  the  larva  itself,  be- 
cause some  of  my  woolly  cases  contained  a  mass  of  matter  apparently 
consisting  of  dried  pollen  paste,  the  egg  deposited  with  which  had 
probably  on  some  account  proved  abortive ;  and  in  these  there  was  no 
oval  chestnut-coloured  cocoon.  It  was  in  February  that  this  nest  was 
discovered,  at  which  period  some  of  the  cells  were  empty,  the  inhabit- 
ants having  forced  off  a  circular  cap  {fig*  91.  21.)  from  the  top  of 
the  cocoon,  and  escaped  ;  others,  however,  contained  full-sized  grubs. 
As  the  other  closed  cells  did  not  produce  insects,  I  opened  them 
after  keeping  them  more  than  two  years,  when  I  found  that  each 
enclosed  a  dead  female  insect,  which  had  evidently  not  attained  suffi- 
cient power  to  make  its  way  through  the  case.  Hence  I  am  induced 
to  believe,  either  that  the  females  do  not  appear  until  some  time  after 
the  males  have  quitted  their  cocoons,  or  that  the  empty  cells  were 
the  construction  of  a'  former  year.  The  point  at  the  top  of  my  co- 
coons, which  Mr.  Kirby  calls  a  funnel,  does  not  form  an  aperture,  nor 
is  there  any  corresponding  opening  in  the  woolly  covering. 

Some  of  the  species  of  the  genus  Osmia  are  termed  mason  bees, 
since  the  materials  of  which  they  construct  their  nests  are  minute 
grains  of  sand,  cemented  together  with  a  glutinous  secretion,  and 
which  are  placed  by  the  insects  on  the  angle  of  a  wall,  or  the  crevices 
between  bricks,  &c. :  they  are  of  a  sufficient  size  to  contain  from  three 
to  eight,  or,  according  to  Geoffrey,  fifteen  cells,  placed  irregularly. 
{Biaumur^  tom.  vi.  m6m.  iii.)     Other  species  of  Osmia  (O.  bicomis, 
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&c.)  nidificate  ia  old  rotten  palings,  an  which  they  barrow  in  an  up^ 
right  direction.  The  palings  in  the  lane  leading  from  Turnham  Green 
to  Chiswick  are  greatly  damaged  by  the  last-mentioned  species.  I 
mention  this  more  particularly,  because  B^umur  states  that  this 
species  builds  its  nests  in  the  .hollows  of  large  stones.  In  the  first 
volume  of  the  EnUmujL  Magazme  is  an  account  of  the  habits  of  O.  Uh 
comiS)  which  is  therein  stated  to  nidificate  in  posts,  composing  its 
oval  cells  (about  20  or  30  in  number)  of  clay  and  sand,  glued  together. 
In  the  Ifuect  ArchitBtAure  (p.  3S.)  are  some  observations  on  the  habits 
of  this  insect.  The  males  appear  a  considerable  time  before  the 
females.  Spinola  has  given  a  short  account  of  the  history  of  another 
species  of  Osmia  (O.  gailarum,  Ins,  lAg.  vol.  ii.  p.  70.),  which  selects 
the  abandoned  galls  of  the  oak  for  the  place  of  its  nidificatioo,  around 
which  it  glues  die  leaves,  depositing  from  twelve  to  twenty-four  eggs 
in  the  cells  which  it  constructs  within.  In  the  second  volume  of  the 
Mimoires  de  ia  Sociit6  de  Physique  de  Geneve  is  contained  a  very 
interesting  memoir,  by  HiJ>er,  upon  a  solitary  bee,  which  he  regards 
as  the  Trachusa  aurulenta  (Apis  aurulenta  Panz.)^  but  which  agrees 
better  with  Panzer's  Apis  fusca,  and  which  appears  to  be  another 
species  of  this  genus.  This  insect  selects  the  empty  shells  of  snails 
for  the  cradle  of  its  progeny.*  The  history  of  another  wood-boring 
species,  apparently  of  this  genus,  is  given  by  Wartmann,  in  Der  JVcu, 
turforscheTf  stuck  xxii.f 

The  genus  Megachile  comprises  the  leaf-cutting,  and  some  other 
bees.  The  economy  of  these  insects  has  long  attracted  the  attention 
of  the  curious;  and  so  early  as  1670  it  was  noticed  by  Ray,  Wil- 
lughby,  Lbter,  &c.    Linnaeus,  supposing   that  identity  of  economy 

*  This  insect  is  therefore  identical  in  its  habits  (if  not  specifically)  with  Osmia 
helicicola  of  Rob.  Desvoidy,  which,  together  with  O.  bicolor,  was  reared  by  that 
author  from  nests  formed  in  the  deserted  shells  of  Helix  nemoraUs  and  H.  nomatia. 
(See  CompUB  Rmdu$,  Aead.  des  SeUneet,  18S6,  No.  SS.,  fat  further  details;  and 
Cycfop,  Nat.  Sist.  vol.  iii.  p«  360.) 

f  M.  Audouin  has  reared  one  specimen  of  a  small  species  of  Osmia  from  the 
first  of  a  series  of  cells,  of  which  the  remainder  were  filled  with  spiders,  which  had 
evidently  been  there  deposited  by  some  fbssorial  species,  the  parent  Osmia  haying 
taken  advantage  of  the  burrow  to  form  its  own  eelL  Such,  I  .apprehend,  was  also 
the  case  with  the  specimen  of  Osmia  leucomelana,  as  detected  by  Mr.  Smith, 
entering  the  dead  sticks  of  the  common  bramble,  from  #hich  ii  might  however 
have  excavated  the  pith,  but  from  which  he  afterwards  reared  Odynenis  Isvipes 
Shk.,  which  had  also  made  use  of  the  same  burrow.  (See  Shuckard,  in  Mag,  N<U, 
J7i«t.  1887,  p.491.) 
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indicated  specific  identity,  has  united  several  cCstinct  species  under 
the  name  of  Apis  centuncularis.  This  genus  is  well  distinguished  by 
the  ovate  abdomen  and  the  maxillary  palpi  being  very  short  and  two- 
jointed.  In  the  females,  the  former  part  is  flattened  above,  and  very 
woolly  beneath ;  the  jaws  and  labrum,  also^  are  very  large ;  whence  the 
generic  name.  The  species  form  their  nesis  in  the  trunks  of  decayed 
trees ;  I  have  alao  dug  them  out  of  old  palings :  they  are  lined  with 
pieces  of  leaves,  of  a  circular  form,  which  the  insects  have  most  dexte- 
rously d^ped  off,  by  the  assistance  of  their  powerful  jaws.  These  pieces 
are  so  admirably  adjusted  together,  that,  although  not  covered  with  any 
coating  of  gum,  &c.,  they  are  honey-tight ;  the  interior  surface  of  each 
cell  is  composed  of  three  of  these  pieces,  the  bottom  being  concave,  and 
fitted  into  the  mouth  of  the  cell  beneath :  six  or  seven  of  these  cells 
are  found  in  eadi  burrow.  Mr.  Eirby  has  given  the  history  of  these 
bees  at  great  length  in  his  monograph,  and  has  added  a  translation  of 
R6aumur's  account,  contained  in  the  fourth  memoir  of  his  sixth  vol"- 
ume.  (See  also  Mag,  Nat,  HttL  No.  6.,  for  an  account  of  the  habits 
of  M.  centuncularis ;  and  6.  R.  Waterhouse,  in  Ent.  Metg,  vol.  iv. 
p.  497.,  on  the  -habits  of  Meg.  circumcincta.)  The  males  of  M.  Wil- 
Inghbiella  are  distinguished  by  having  the  terminal  joint  of  the  an- 
tennae thickened,  and  the  fore  legs  greatly  dilated.  R6aumur  {Mhn, 
torn.  vi.  m^n.  V.  pi.  IS.)  likewise  gave  an  account  of  another  bee,  which 
he  termed  ^abeille  tapissi^re,*'  and  which  employs  pieces  of  the  leaves 
of  the  scarlet  poppy  of  the  corn-fields,  for  die  lining  of  its  cells.  The 
precise  species,  however,  remained  unknown  until  Latreille,  by  again 
tracing  its  habits,  discovered  and  described  it  under  the  name  of 
Megach.  papaveris,  in  a  valuable  memoir  appended  to  his  Hist,  Nat*  des 
JPourmisy  and  whicli  now  forms  the  type  of  the  genus  Anthocopa  of  Ser~ 
ville  and  St.  Fargeau  (JEne.  MM.  tom.x.  p.  314.),  or  rather  of  Latreille 
{Hist,  Nat  torn,  xiv.).  Other  species,  as  the  Megachile  muraria  (form- 
ing the  type  o£  St.  Fargeau's  unpublished  genus  Chalicodoma,  —  see 
Brull6,  EajM.  Scieni,  de  M&r4e)i  are,  however,  true  mason  bees»  The 
history  of  the  last-named  species  has  been  detailed  by  Reaumur  (torn. 
vL  m6m.  iiL),  and  has  been  misapplied  by  Mr.  Kirby  {Mo9iogr,  vol.  i* 
p.  178.)  to  the  Osmiffi.  Schaeffer  has  also  given  an  elaborate  account 
of  this  species  in  his  Abhandlung  (vol.  ii.),  illustrated  in  five  plates. 
Some  nests  of  this  species,  collected  by  M.  Audouin  and  myself  near 
Paris,  have  enabled  me  to  observe  the  habits  of  this  spedes,  so  fiilly 
detailed  by  these  authors;   and  to  discover  that  it  is  attacked  by 
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-several  parasites,  including  Trichodes  apiarius,  a  species  of  Anthrax, 
and  a  large  Pimpla.  Another  species,  Megach.  senta,  places  its  nests 
on  the  stems  of  vegetables. 

The  genera  Heriades  and  Chelostoma  have  the  body  very  long 
and  slender,  the  males  having  a  singular  cavity  near  the  extremity  of 
the  abdomen  beneath.  They  nidificate  in  posts  and  rails  in  a  manner 
^ery  similar  to  the  Xylocopae.  An  interesting  account  of  the  habits 
of  Chelostoma  is  published  in  the  first  volume  of  the  Eniomological 
Magazine,  from  which  it  appears  that  the  coverings  and  partitions 
between  the  cells  are  composed  of  sand.  Kennedy  (inLond.  and  JSdin. 
Phil,  Mag,  Jan.  1837)  says  that  clay  is  thus  used.  Wlien  at  rest, 
they  roll  themselves  into  a  ball,  taking  their  repose  in  the  bells  of 
different  species  of  Campanula. 

The  rare  and  interesting  genus  Ceratina  (^^.91.13.  Cer.cyanea,  $  ) 
appears  to  form  the  connecting  link  between  the  subfamilies  Longi- 
labres  and  Scopulipedes ;  its  supposed  habits  and  several  of  its  struc- 
tural characters  closely  resembling  those  of  Xylocopa.  M.  Spinola 
has  published  a  memoir  upon  the  habits  of  this  genus,  in  the  tenth 
volume  of  the  Annalesdu  MusSum  cTHist,  Nat  de  Paris,  1807.  This 
author  states  that  the  nests  are  formed  in  the  pith  of  a  branch  of 
bramble  or  briar ;  but  Messrs.  Serville  and  St.  Fargeau  consider  these 
insects  to  be  parasitic,  asserting  that  they  are  unprovided  with  any 
poUiniferous  organ, and,  consequently,  that  when  found  in  such  situation, 
it  was  for  the  purpose  of  placing  their  eggs  in  the  nests  of  small  Os- 
miae  or  Heriades.  (Enc.  MM.  tom.  x.  p.l  81.)  Mr.  Thwaites  has^  how- 
ever, confirmed  Spinola's  statement,  having  observed  it,  as  he  informs 
me,  *\  nidificating  in  bramble-sticks,  out  of  which  it  scoops  the  pith,  and 
then  deposits  in  them,  at  regular  distances,  masses  of  a  coarse  sort  of 
honey,  on  each  of  which  a  larva  may  subsequently  be  found  feeding." 

The  fourth  subfamily,  Scopulipedes  LcOr,  (or  Anthophorides), 
derives  its  former  name  from  the  very  thick  coating  of  hairs  upon  the 
hind  legs  of  the  females,  which  constitute  the  pollen-brushes  (y^.91. 8.). 
In  general,  the  basal  joint  of  the  posterior  tarsi  has  also  its  extremity 
angularly  produced.  These  insects  have  no  pollen  plates  ;  the  abdo- 
men is  also  destitute  of  a  ventral  pollen-brush.  The  wings  have  com- 
monly three  perfect  submarginal  cells ;  the  third  joint  of  the  antennae 
is  often  long  and  clavate,  being  very  slender  at  the  base ;  the  mouth 
is  occasionally  very  considerably  developed.     These  insects,  notwith- 
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Standing  the  shortness  of  the  wings,  and  the  robustness  of  the  body, 
flj  with  great  strength  and  rapidity,  and  with  a  considerable  humming 
noise.  The  sexes  are  oflen  very  different,  both  in  structure  and 
colour ;  the  males  in  some  liaving  very  long  antennae  ;  in  others,  the 
posterior  femora  are  thickened ;  whilst,  in  a  fbw  the  tarsi  of  the  inter- 
mediate legs  are  furnished  with  curious  brushes  of  hairs.  The  face  is 
oflen  of  a  pale  yellow  colour,  and  the  females  are  generally  of  black 
or  more  obscure  colours.  They  nidificate  in  the  crevices  of  old  walls 
or  in  the  ground,  preferring  banks  exposed  to  the  sun.  Their  cells 
are  composed  of  earth,  and  very  smooth  on  the  inside.  The  mouth 
of  the  nest  is  closed  with  the  same  material. 

The  species  of  Eucera,  as  the  name  implies,  are  distinguished  by 
the  great  length  of  the  antennae  in  the  males,  which  are  nearly  equal 
to  that  of  the  body.  Mr.  Kirby  has  observed  that  the  last  ten  joints 
of  these  organs  in  this  sex  are  comf)osed  of  innumerable  minute  hexa- 
gons. The  cells  of  these  insects  are  formed  under  ground,  at  the 
depth  of  two  or  three  inches :  their  internal  surface  is  very  smooth. 

The  Anthophorae,  at  least  the  common  British  species  A.  retusa, 
makes  its  nest  not  only  in  hard  dry  banks,  but  also  in  the  crevices  of 
walls^  burrowing  through  the  mortar,  and  causing  much  damage  by 
loosening  the  bricks.  Each  nest  contains  several  cells  of  an  oval  or 
elliptical  shape,  placed  irregularly,  and  covered  with  a  thin  white 
membrane  :  they  are  about  three  quarters  of  an  inch  in  length.  An 
interesting  memoir,  by  Latreille,  is  published  in  the  third  volume  of 
the  Anhales  du  MuUum^  upon  Anthophpra  parietina ;  the  fourteenth 
volume  of  the  same  work  likewise  contains  another  memoir  by  the  same 
author  upon  this  genus.  In  Insect  Architecture  (p.  S3.)  are  some  de- 
tails relative  to  the  habits  of  the  typical  species  A.  retusa,  which  appears 
very  early  in  the  spring.  I  have  observed  that  this  insect,  both  on 
the  wing  and  when  at  rest,  does  not  carry  its  hind  wings  on  the 
same  plane  as  the  fore  wings. 

The  genus  Saropoda  seems  to  connect  the  preceding  insects  with 
the  carpenter  bees,  its  structure  so  nearly  approaching  Anthophora, 
that  the  French  authors  unite  them  together ;  but  its  habits,  according 
to  Mr.  Kirby,  who  observed  the  proceedings  of  S.  furcata,  are  quite 
different,  resembling  those  of  Xylocopa.  It  nidificates  in  putrescent 
wood,  forming  longitudinal  burrows,  which  are  divided  into  nine  or 
ten  oval  chambers,  separated  from  each  other  by  a  sharp  kind  of  cor- 
nice, forming  the  sliells  of  an  equal  number  of  cells  made  of  the 
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scrapings  of  the  wood.  The  tunnel,  except  at  its  top  and  bottom, 
which  are  b»»t»  runs  in  a  straight  direction,  to  Ihat  the  insect  hatched 
from  the  lowermost  first  deposited  egg  makes  its  wi^,  in  all  proba- 
bility, through  the  bottom  aperture  without  distuifoing  its  brethren 
overhead. 

We  are  indebted  to  Reaumur  (Minu  toni.TL  m6m.  iv.)  for  the  hb- 
torj  of  the  carpenter  bees,  Xylooopoy  a  genus  containing  the  largest 
species  of  the  family,  all  of  which  are  exotic,  the  species  described 
by  Mr.  Kirby  in  his  Monogmq^h  having  evidently  no  claim  to  be  re- 
garded as  a  native  species.  Their  wings  are  often  black,  with  a  fine 
purple  or  violet  gloss,  and  some  of  the  species  are  richly  coloured. 
The  females  of  X.  violaoea,  the  species  observed  by  R^iumur  in  France, 
appear  in  the  spring,  and  select  posts,  palings,  espaliers,  &e.,  in  gardens, 
in  which  they  construct  (Jig*  91.  7.  mandible  of  a  Chinese  species) 
their  burrows,  firom  twelve  to  fifteen  inches  in  length,  and  rather  more 
than  half  an  inch  in  diameter ;  the  top  and  bottom  of  the  tunnel  is 
curved,  having  a  passage  at  each  end.  When  completed,  they  de. 
posit  an  egg  at  the  bottom,  with  a  proper  supply  of  pollen  paste ;  the 
whole  is  then  covered  with  a  layer  of  agglutinated  sawdust,  formed 
during  the  construction  of  the  burrow :  the  layer  thus  formed  serves 
not  only  as  the  roof  of  one  cell,  but  as  the  floor  of  another  which  is 
placed  immediately  above  it.  They  thus  proceed  until  about  a  dozen 
cells  are  formed.  When  the  larvae  are  full  grown,  they  assume  the 
pupa  state,  head  dowaward,  so  as  to  allow  the  lowermost  and  oldest  to 
make  its  way  out  of  the  bottom  of  the  burrow  as  soon  aa  it  becomes 
winged,  and  which  consequently  takes  place  earlier  than  in  those 
which  occupy  the  upper  cells.  The  late  Rev.  L.  Guilding  has  pub- 
Ibhed  an  interesting  account  of  the  habits  of  one  of  the  West  Indian 
species,  Xyl.  teredo,  in  the  fourteenth  volume  of  the  Idnnwan  Tran^ 
acUonSy  illustrated  with  numerous  figures. 

The  males  of  some  of  the  large  species  (X.  latipes,  and  several 
others  undescribed)  have  the  fore  legs  greatly  dilated. 

The  fifth  and  last  subfamily  of  the  Apidae  is  the  Sociales  of 
Latreille  (or  Apides).  Here,  dependent  upon  their  social  habits,  we 
find  each  species  composed  of  three  kinds  of  individuals ;  viz.  males, 
females,  and  neuters,  or  workers.*     In  addition  to  their  gregarious 

*  When  we  ooiMider  that  in  the  eommunity  of  the  hive  bee,  consisting,  fbr  instance^ 
of  at  least  9000  males,  SOfiOO  workera,  and  1  queen,  a  single  indrridual  of  the  female 
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habiUy  the  OTCumstances  of  the  larvs  being  fed  from  time  to  time 
by  the  worker  bees,  and  the  cells  being  generally  of  an  hexagonal 
fbnn,.  they  are  alio  distinguished  by  their  peculiar  habit  of  secreting 
wax  for  the  manu&cture  of  the  cells  of  their  nests.  In  these  insects, 
the  outside  of  the  posterior  dilated  tibise  is  smooth,  and  hollowed  in 
the  neuters  into  a  shining  plate>  for  the  reception  and  carrying  of 
poUen,  which  has  been  accumulated  by  means  of  the  pollen-brushes 
upon  the  basal  joint  of  the  tarsi  of  this  pair  of  legs*  The  maxin&ry 
palpi  are  minute  and  exarticulate*  These  bees  have  the  body  covered 
with  thick  hairs.  Some  Brazilian  species  (genus  Euglossa)  are  naked, 
and  ef  very  brilliant  colours ;  their  economy  is  unknown,  but  their 
legs  are  provided  with  large  polien*p]ates :  some  of  them,  however,  as 
the  Aglae  cserulea  SLFarg.  (figured  in  Griffith's  .^Imma/JTm^cftrnt),  are 
destitute  of  these  organs,  and  are  consequently  supposed  to  be  parasitic. 
The  same  remark  also  applies  to  certain  British  species  of  humble 


gex  should  alone  be  permitted  to  arrive  at  perfeetion,  the  immense  number  of 
50,000  individuals  of  that  sex  being  rendered  imperfect  by  a  process  which  prevents 
them  from  acquiring  their  normally  perfect  state,  we  cannot  but  be  surprised  that 
the  physiological  peculiarities  connected  with  the  development  of  the  workers,  to  such 
a  fiir  less  perfect  extent  than  that  of  the  true  females,  have  not  been  yet  sufficiently 
investigated.  To  assert  that  it  is  merely  owing  to  the  diminished  size  of  the  cell,  its 
horizontal  direction,  or  the  quality  of  the  food  of  the  workers,  that  their  sexual 
organs  are  rendered  abortive,  the  shape  of  their  tongue,  sting,  mandibles,  and  legs, 
altered,  and  the  abdomen  deprived  of  its  wax-pockets,  is  not  sufficient :  M«  process 
by  wlacli  all  this  is  effected,  and  the  instincts  of  the  creature  changed,  requires  to  be 
investigated.  (See  Treviranus,  in  ZeiUehrift  fUr  Phifnolopie,  tom.  iii.  cap.  2.  p.  90O., 
and  Bull  Ferustae,  April  18S0;  and  in  Ditto,  October  1830;  and  Espargnet,  in 
Actes  Soc.  BowdeoHx,  No.  32.,  May  1833;  and  Ditto,  in  BuU,  Oct.  1830.)  In 
like  manner,  the  physiological  peculiarities  whereby,  even  amongst  the  imperfect 
females,  or  workers,  a  modification  of  form  is  effected,  is  equally  worthy  of  research ; 
for  it  must  evidently  be  owing  to  a  principle  analogous  to  that  which  produces  the 
difierences  between  the  female  and  the  ordinary  workers,  that  the  latter  are  still  further 
modified.  Thus,  in  the  hive  bee,  Huber  and  others  have  proved  that  the  workers  are 
divided  into  two  classes,  namely,  the  nurse  bees  and  wax  workers,  differing  in  size 
and  instincts.  Again,  some  of  the  workers,  differing  in  shape  from  the  rest,  are 
oocanonally  fertile,  depositing  eggs,  but  which  only  produce  males;  (Sevan,  p.  26. 
2d  edition.)  There  are  also  occasionally  observed  in  the  hive  other  kinds  of 
workers,  known  to  apiarians  under  the  names  of  captains  and  black  bees.  In  the 
humble  bee,  also^  the  early*bom  females,  as  well  as  the  males,  differ  in  size  from  their 
parenU,  the  former,  as  it  appears,  only  producing  male  eggs ;  and  Mr.  Newport  has 
ascertained  that  a  diversity  also  exists  in  the  working  humble  bees.  The  production 
of  these  difibrent  kinds  of  individuals  must  originate  in  the  peculiarities  connected 
with  their  treatment  by  the  workers,  whilst  in  the  early  stages  of  their  existence. 
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bees,  the  peculiarities  of  which  did  not  escape  Mr.  Kirby ;  he,  how- 
ever, speaks  of  the  neuters  of  these  species,  and  suspects  that  they 
nidificate  under  ground.  (Mcnogr.  vol.  i.  p.  210.)  St.  Fargeau,  however, 
taking  into  consideration  their  structural  incapability  to  form  their  own 
nests,  has  regarded  them  as  parasitic,  and  separated  them  from  the 
true  humble  bees,  under  the  name  of  Psithyrus^  in  the  Annales  de  la 
Soc.  EnL  de  France. 

Referring  to  the  observations  which  I  have  already  made  as  to  the 
necessity  of  regarding  general  structure,  rather  than  parasitic  economy, 
as  of  primary  importance  in  the  distribution  of  the  bees,  I  adopt 
Latreille's  division  of  this  subfamily  into  two  sections ;  those  whidi 
have  the  posterior  tibite  spurred,  comprising  the  humble  bees,  which 
are  temporarily  social ;  and  those  which  have  the  posterior  tibise  with- 
out spurs,  consisting  of  the  hive  and  other  honey  bees,  which  are 
permanently  social.  St.  Fargeau  has  placed  the  social  bees  in  his 
section  Hym^noptdres  phytiphages  nidifians  sociaux,  dividing  them 
into  the  PSrennes,  consisting  of  the  families  of  the  ants  and  Apiarides ; 
the  latter  divisible  into  two  tribes,  1st,  Apiarites  (genus  Apis) ;  and 
2d,  Meliponites  (genus  Melipona)  :  and  the  Annuels;  the  latter  con- 
sisting of  the  social  wasps  and  the  humble  bees,  or  family  Bombides, 
composed  of  the  single  genus  Bombus. 

The  humble  bees,  composing  the  genus  Bombus*,  are  at  once  known 
by  their  large  and  very  hairy  bodies  :  they  are  the  largest  species  of 
the  Mellifera  found  in  England ;  and  they  are  often  of  a  black  colour, 
with  bands  of  yellow  or  orange.  They  form  societies  consisting  of  about 
fifty  or  sixty  individuals,  occasionally,  however,  amounting  to  two  or 


*  BiBLiooR.  Rkfkk.  to  tb^  Bokbi. 

Suber.     Obsenr.  sur  les  Boui:idons  (Trans.  Linn.  Soc.  vol.  vi.), 

Labillardiire,     Note  sur  les  Moeurs  des    Bourdons,  in  M^m.  du  Mus.  d*HisL  Nat. 

torn.  i. 
DcMbonu     Bombi  Scandinaviae  Monogr.  8vo.  Lund.  1832. 
Lepdktier  de  Saint  Fargeau.     Observations  on  ditto  (AnnaL  Soc.  £nt.  de  France^ 

torn.  L). 
Riaumur,     M^moires,  torn.  tL  m^.  i. 
LatreHle,  in  M^m.  du  Mus.  torn.  iiL 
Petit  Thouare,  in  Nouv.  Bull,  des  Sciences,  1814,  torn.  i. 
Goezen,  in  Der  Naturforscher,  St  14. 
JDrewsen  et   Sehiodte,      Bomborum   Psithyrorumque   Daniie  enumeratio    critieay 

Havniie,  183S,  8va 
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three  hundred.     They  construct  their  dwellings  under-ground  in  mea- 
dows, pastures,  or  hedge-rows,  generally  employing  moss  for  this 
purpose.     Their  union,  however,  lasts  only  till  the  cold  weather  kills 
the  great  mass  of  the  inhabitants,  a  few  impregnated  females  alone 
surviving  to  become  the  foundresses  of  fresh  colonies  at  the  commence- 
ment of  the  following  spring.     The  neuters  are  late  in  their  appear- 
ance, being  produced  from  eggs  deposited  by  these  foundress  bees ; 
and  it  is  not  until  autumn  that  the  males  appear.     Unlike  the  hive 
bee,  the  females  take  their  share  in  the  labours  of  the  community, 
and  they  are  accordingly  furnished  with  two  peculiar  organs  possessed 
by  the  neuters,  of  which  the  queen  of  the  hive  is  destitute,  although 
the  neuters  of  the  latter  insect  possess  them  ;  namely,  the  dense  fringe 
of  hairs  surrounding  the  pollen-plate  of  the  posterior  tibiee,  and  the 
dilated  base  of  the  first  tarsal  joint.     The  economy  of  the  humble  bee 
also,  unlike  that  of  the  hive,  admits  of  the  presence  of  numerous 
females  in  the  same  nest.     The  species  of  Bombus  are  very  difficult 
to  determine,  from  the  colours  of  the  hairs  being  very  liable  to  fade* 
It  is  essential,  therefore,  to  trace  the  insects  from  their  first  leaving 
the  nest.     M.  Audouin  has  proved  that  the  sexual  organs  of  the  males 
of  closely  allied  species  present  very  characteristic  specific  distinc- 
tions. (Ann,  Gen6r.  ScL  Phytsiq.  tom.  viii.  p.  285.) 

The  patient  afiection  of  the  females  in  the  construction  of  the  nest 
and  cells,  and  deposition  of  eggs ;  the  subsequent  cares  of  the  workers 
for  insuring  a  constant  supply  of  food  to  the  young  brood,  and  for 
securing  its  escape  from  its  cell  when  arrived  at  the  perfect  state ;  the 
construction  of  the  nests  and  cells ;  the  different  kinds  of  individuals, 
and  their  various  duties  at  different  periods  of  the  year ;  the  dis- 
tinction between  the  females  and  neuters,  and  between  the  two  kinds 
of  the  former,  some  of  which  are  of  a  smaller  size  than  the  foundress 
bees,  and  produce  only  male  eggs,  —  (between  these  smaU  females  and 
the  later  produced  larger  ones  great  jealousy  exists :  it  is  the  latter 
which,  after  impregnation,  survive  the  winter,  and  deposit  their  eggs  in 
the  following  spring,  — )  these,  together  with  numerous  other  interest- 
ing peculiarities  in  the  history  of  these  insects,  are  treated  upon  by 
the  various  authors  cited  above,  as  well  as  by  St.  Fargeau,  and  Kirby 
and  Spence,  in  the  first  and  second  volumes  of  their  Introduction* 
With  respect  to  the  Apathi,  Psith3nri,  or  Pseudo-Bombi,  as  the  para- 
sitic Bombi  have  been  named,  it  is  to  be  observed  that,  inasmuch  as 
in  the  hive  bee  we  find  those  individuals  which  take  no  share  in  the 
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laboun  of  the  hire,  aamelyr  the  mdes  md  qaeen,  nofiiniiBhed  either 
with  pollen-plates  on  the  hind  tegs,  of  suricle  at  the  bMe  of  tin 
posterior  tarsi ;  whilst  in  Bombus  this  deficietxy,  as  above  stated, 
occurs  only  in  the  males,  thns  indicating  the  working  diaracter  of  the 
female  humUe  heea;— so  we  are  strictly  warranted  by  analc^  in 
regarding  the  Apathi  as  incapable  of  working,  and  consequently  as 
parasitic,  since  all  the  individuals  of  which  the  different  species  are 
composed  are  aGke.  destitute  of  these,  and  some  other  characters  peculiar 
to  working  bees.  The  exotic  genus  Euglossa  is  distinguished  not  tmly 
by  the  great  brilliancy  of  colonring  in  many  of  the  specie*,  but  by  the 
great  length  of  the  labhun  and  maxtlisB  (whence  the  generic  name), 
and  which  extend  to  the  extremity  of  the  abdomen. 

The  hive  bee*,  and  some  other  anali^ous  apeciea  (fimning  the 
rig.  92.+ 


second  section  of  the  Sociales),  hare  the  basal  joint  of  the  posterior  tarsi 
striated  (/^.  92.  90.),  and  the  poeterior  tibis  hare  no  spurs  at  the 

*  BiBuoan.  Rim.  oh  m  Hirx  Bu. 
HiB.     Instmetioa  of  Bees.     LondoD,  1 593.  Sto. 
BmHtr.     Faaiiaoa  MmmwOtj;  or,  tbe  Hatotj  ot  the  Bees.     OxCml,  Smt.  1G09I 

tad  nunenHU  nitMBC[ueDt  editiiau. 
AowAot.     A  Theatre  of  Political  Flying  Iiuects  (Bee«)  ito.  Londoa,  1657. 
31iraldi,  in  M6m.  Acad.  Ro^.  des  Sciences,  1713. 

i"  Hie  T>rio<u  debub  in  block  93.  are  those  of  the  hire  bee :  fiff,  l.  the  male  or 
JrODe;  &  front  of  in  head;  3.  mandible;  4.  aotenim;  J.  apex  of  abdomen 
laterally  j  6.  poMerior  tibia  and  portion  of  the  taitui:  T.  the  queen  or  Ibmalei 
8.  mandible:  ^  ■ntenna;  10.  tibia  and  pgatcrior tanua :  II.  the  warkw,  neuter, 
or  imperfect  female;  12.  fiuat  of  head;  13.  labrum ;  14.  mandible;  15.  maiiJIa; 
le.  labium;  17.  antenna;  18.  base  of  antenor  tanus;  1 9.  outaide  of  the  hind  1^ ; 
80.  inside  ctT  the  paturiot  tantu. 
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extremity f^  a  chinraeter  not  to  be  found  in  any  other  Hymehopteroas 
groupw    Many  Tolumes  have  been  written  upon  the  natural  history  of 


Wisrdtr.  Apiarium ;  or,  a  Diaoourae  on  Bees*  LodiImi,  1076.  —  Ditbo»  A  fiivther 
Disooverj  of  Bee8»  8vo.  London,  1680  (b;  Suadeny  —  Dittos  The  True 
Amazons;  or.  Monarchy  of  Bees.    London,  Sto.  1713  (edited  by  Rusden), 

Ddbbs.     A  Letter  coneerning  Bees,  in  Philos.  Trans.  voL  xlv. 

HotUm.  Letter  concerning  Swammerdani*s  Treatise  de  Apibus^  Philos.  Trans. 
1699. 

Hufrley,  Melissologia ;  or  Female  Monarchy.  8vo.  London,  1744. -^Ditto^  An 
Inquiry  into  the  Nature,  &c.  of  Bees.  8to.  London,  1765.  •—  Description  of  a 
curious  and  uaefbl  Hive  (Joum.  £conom.  1767). 

lUaumur.     M^moires,  torn.  ▼. 

ilfiZZf.     On  the  Management  of  Bees.  8to.  1766. 

WUdman,     IVeatise  on  the  Management  of  Bees.  4to.  London,  1768. 

Uttufer,  JMfi.     Obserr.  on  Bees,  in  Philos.  Trans.  1792. 

Keyt,     A  Treatise  on  the  Breeding,  &c.  of  Bees.  12ma  London,  1814. 

JTttisA.     A  Treatise  on  the  Nature,  &c.  of  Bees.  8yo.  London,  1815. 

Duaibar,  Observations  on  Bees,  Edinb.  Philos.  Journal,  vol.  x.  r  and  in  Isis, 
1838. 

Barton,  Inquiry  whether  the  true  Honey  Bee  is  a  Native  of  America,  in  Trans. 
Amerie.  Soe.  Philadelphia,  voL  iiL 

"Ekight.     Economy  oi  Bees,  Philos.  Trans.  1807. 

Codho  de  Seabra.  Notice  sur  les  diverses  Espdces  d*Abeilles  particulidres  en 
Brazil,  in  M^m.  Math.  Phys.  Acad.  Sc.  Lisbon,  torn.  ii. 

'Btpargnet,  Sur  la  Reproduction  des  Abdlles  (Bull.  Hist.  Nat.  Soe.  Bonrdeauz, 
tom.  Hi.  1829).  —  IMtto,  Essd  surPHist.  Nat  des  Abeilles^  in  ditto^  torn.  iv. 
18S0. 

Koaug.  Solution  du  Ptobl^me  des  Cellules  hexagones  des  Ruches  des  Abeilles, 
id  M6m.  Acad,  des  Sci.,  ann.  17S9. 

Bevan.     The  Honey  Bee.     London,  8vo.  1838.  2d  edit. 

'Bagtttr,     On  the  Management  of  Bees.    London,  1834. 

Sekiraek,  Author  of  numerous  Memoirs  in  German,  of  which  the  following  are 
the  chief:  —  On  the  Female  Bee»  without  Impregnation^  to  the  third  Genera- 
tion, in  AbhandL  der  Bienenges.   Oberlaus.  b.  L  —  Ditto»  on  Swarming,  in 

ditto,  1766-67,  6&  70.  ^  Ditto,  on  the  Queen  Bee^  in  ditto,  1767 Ditto, 

on  the  Males,  in  ditto,  1768-69.  —  Ditto,  on  the  Production  of  Queens  from 
Worker  Larvas,  in  ditto,  1768.  1771.  —  Ditto,  Further  Observ.  on  Males,  in 
ditto,  1770  and  1771.  —  Ditto,  New  Mode  of  multiplying  Bees,  and  causing 
them  to  swarm  in  May.  8vo.  Badissen,  1761.  -*  Dittos  Melitto-theology.  8vo. 
Dresden,  1767.  —  Ditto,  on  Early-swarming  and  Queen  Bees.  8vo.  Ba.^ 
dissen,  1770. 

ffaroUL     On  the  Male  Bees,  in  AbhandL  Frank.  Bien.  Gesellsch,  1772-73. 

Binmti,     Lettre  sur  les  Abeilles.  Berlin,  Samml.  1775. 

Boeteu     Tcait^  oomplet  sur  les  Abeilles.  3  torn.  8vo.  Paris,  1790. 

Netdham.  Nouv.  Recherch.  sur  les  Moudies  k  Miel,  M6m.  Acad.  Bruxellea^ 
torn.  si. 

Hvbn  (F.).     Observ.   sur  lea  AbeOlei.     Paris,  1810.   8va  —  Dittoi   German 
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the  hive  bee,  yet  many  interesting  points  in  their^economy  still  remain* 
undetermined.  Of  the  products  of  the  hive,  honey  *  is  by  far  the 
most  important ;  and  various  interesting  details  as  to  the  production 
of  this  substance  are  contained  in  the  10th  letter  of  Messrs.  Kirby 
and  Spence's  first  volume  ;  whilst  in  the  11th  and  15th  letters  will  be 
found  much  information  as  to  the  food  and  mode  of  feeding  of  tlie 
larvee,  the  construction  of  the  waxen  f  cells  j:  by  the  workers,  the 
substances  employed  in  building  the  nest>  and  the  extraordinary  ma* 


edition,    Dresden,    1793;    English    edition,   12mo.    London,  1808. — Ditto, 

2  vols.  Geneva,  1814.  (Second  volume  by  P.  Huber.) 
LatreiBe,     M^moire  sur  un  Gateau  de  Ruche  d*Abeille  des  Grandes  Indes,  et  sur 

les  Differences  des  Abeilles  proprement  dites,  vivant  en  grande  Soci^t^  de 

TAncien  Continent  et  du  Nouveau.     Ann.   du  Mus.   d'Hist.  Nat.  torn.  iv. 

1804.  —Ditto,  Notice  des  Espdces  d* Abeilles  vivant  en   grande   Soci6t4»  in 

ditto,  torn.  V.  1804.  —  Ditto,  in  M6m.  du  Mus.  d'Hist  Nat  torn.  viiL  1823 

(on  the  Nature  of  Wax). 
Ramdohr,  in  Magazin  Gesellsch.  Naturf.  su   Berlin,  1810.     4  band.     (Organ  of 

Taste  in  Bees.    1812    (Organs  of  Hearing  and   Smell  in  Bees);   also  in 

(}ermar*s  Mag.  der  Entomol.  vol.  i. 
Hattorf.     On  Impregnation  of  Queen  Bee,  in  Abhandl.  der  Oberlaus.  Bienengesel, 

1768-69. 

Garden.     On  the  Proboscis  of  Bees.     Philos.  Trans.   Na  175. 

Lombard  {C.  F.).  Manuel  du  Propri^taire  d* Abeilles.  8vo.  Paris,  1802.  — Ditto» 
6th  edition,  1825,  8vo.  —  Ditto,  Etat  de  nos  Connaissances  sur  les  Abeilles  au 
Commencement  du  1 9me  Sidcle.  8va  Paris,  1 805.  —  Ditto,  M^moire  sur  la 
difficult^  de  blancher  les  Cires  de  France.  8vo.  Paris,  1808. 

Maekemie,  in  Brewster  and  Jameson's  Edinb.  Philos.  Journal,  voL  iii.  1820. 


*  Propolis,  a  resinous  substance  collected  by  the  bees,  consists  of  one  part  of 
wax  and  four  of  pure  resin ;  it  is  collected  from  various  plants,  and  is  used  as  a  strong 
cement  by  the  bees.  (Vauquelin,  in  Butt,  Soc,  Philomat,  No.  57. ;  De  Locbe,  in  Mim. 
Acad.  Ttarin,  torn,  ii.) 

f  The  true  nature  of  bees'  wax  has  been  the  subject  of  much  research.  (See 
Latreille,  in  Mim.  du  Mu^Sum^  tom.  viii. ;  De  Loche,  in  7\rin  Tnms,  voL  iL  ;  and 
Treviranus,  in  Zeittchr.  fur  Phyticioffiey  1828,  p.  62. ;  and  Butt.  Set,  Nat,  Jan. 
1829.) 

f  Dr.  Barclay  (in  Wemerian  7Van«.  vol.  ii.  p.  S60. )  has  described  the  partitions 
between  the  cells  as  being  all  double^  each  cell  being  an  independent  structure ;  but 
this  peculiarity  does  not  occur  in  cells  of  virgin  wax,  but  only  in  old  comb,  in  which 
the  partitions  between  the  cells  do  not  consist  of  wax,  but  of  the  cocoons  spun  by  the 
previous  occupiers  of  the  nest  Such  is  the  explanation  given  by  Mr.  G.  R.  Water- 
house,  and  its  correctness  is  easily  proved  by  immersing  such  cells  in  boiling  water, 
when  they  will  not  dissolve;  but  Mr.  G.  Newport,  in  a  memoir  read  on  the  1st  of 
April,  1 839,  before  the  same  society,  adopts  a  contrary  opinion ;  and  moreover 
asserts  that  virgin  cells  are  lined  with  a  delicate  membrane. 
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thematical  accuracy  observed  in  the  formation  of  the  cells*;  whilst 
nearly  a  quarter  of  the  second  volume  is  occupied  with  descriptions 
and  accounts  of  the  duties  of  the  various  individuals  composing  the 
community ;  descriptions  of  the  preparatory  states ;  the  singular  power 
which  they  possess  of  causing  the  development  of  the  queens  from 
neuter  grubs,  in  case  of  the  death  of  the  old  queen  ;  the  destruction 
of  the  female  grubs  by  the  latter,  their  swarming,  &c.  &c. 

The  geographical  range  of  the  species  of  the  genus  Apis  (which 
are  distinguished  by  their  possessing  three  submarginal  cells  in  the 
wings)  is  believed  to  be  restricted  to  the  Old  World ;  it  is  evident 
however,  from  the  early  records  of  the  North  American  States,  that  a 
species  of  bee,  congenerous  with  the  common  hive  bee,  was  domesti- 
cated there ;  of  which  I  have  received  specimens  from  Philadelphia, 
which  cannot  be  specifically  distinguished  from  Apis  mellifica.  A 
memoir  upon  this  question  is  contained  in  the  TVansactions  of  the 
American  Philosophical  Society ^  Philadelphia,  vol.  iii.  1793  f ;  see  also 
the  remarks  of  M.  Huevel,  contained  in  the  German  Isis  for  1823, 
and  republished  in  the  B%dl,  Sci,  Nat.  March,  1825. 

The  principal  species  of  bees  kept  for  domestic  purposes  are  the 
following :  —  Apis  mellifica  Linn.,  or  the  common  hive  bee  of  Europe, 
and  which  has  also  been  introduced  into  the  United  States  of  America; 
Apis  ligustica  Spinola,  kept  in  some  parts  of  Italy ;  Apis  fiasciata 
Latrdttey  in  Egypt  and  some  parts  of  Asia  Minor ;  Apis  unicolor 
Fabrieiusy  in  Madagascar;  Apis  Indica  Linn.,  at  Bengal;  Apis 
Adansonii  Latr.y  at  Senegal ;  Lacordaire  also  observed  hives  of  an  un- 
described  species  at  Chili.     A  considerable  number  of  other  species 

*  The  mathematical  precision  of  the  hexagonal  cells  of  the  hWe  has  attracted  the 
attention  of  some  of  the  most  profound  mathematicians,  Kcenig  and  Rdaumur 
having  proved  that  the  different  angles  of  the  sides  and  bottom  are  precisely  those 
which  were  fitted  for  the  required  construction.  Mr.  G.  R.  Waterhouse,  in  an 
ingenious  article,  *<  Bee,**  in  the  Penny  Cydopadia,  has  endeavoured  to  show  that  the 
normal  form  of  the  cells  is  cylindrical ;  but  that,  in  consequence  of  the  bees  working 
in  concert,  the  space  between  the  cylinders  is  gradually  altered  into  a  straight  side, 
thus  forming  hexagons  insteod  of  cylinders.  Lord  Brougham  (in  his  Dissertations 
an  Smbfects  of  Science  connected  with  Natural  Theclogy,  1 839)  has  entered  deeply 
into  the  mathematical  questions  connected  with  the  structure,  in  opposition  to  the 
view  of  Mr.  Waterhouse. 

f  The  fifth  volume  of  the  same  American  work  contains  an  interesting  paper  <*  On 
the  Knowledge  of  the  Ancients  concerning  poisonous  Honey,'*  by  Dr.  Barton  :  and 
see  Beck*s  Elements  of  Medical  Jurisprudence,  edited  by  Dunlop  and  Foderd,  vol.  iv. 
p.  299.  It  has  also  formed  the  subject  of  a  communication  made  to  the  Zoological 
Society  of  London,  in  1834,  by  K.  £.  Abbot,  Esq.  firom  Trebizond. 
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might  also  lie  employed  in  the  same  mamier,  with  effect.  Fabriciiis 
cites,  amongst  otbera.  Apis  acraensas  and  iaboriosa.  (See  Kirbj  and 
Spence,  bmrod.  voL  ii.  p.  242.) 

Spinola  {Inaeota  lAgurimy  vol.  ii.)  has  published  a  long  acoowit  of 
the  bee  employed  in  Italy  for  producing  honey,  and  which  he  has 
Muned  Apis  mellifica  lignstica.  This  species,  which  is  different  from 
our  common  hive  bee,  agrees  with  the  description  given  of  the  honey 
bee  by  Aristotle  and  other  writers  of  antiquity,  inhabitants  of 
Southern  Europe ;  whence  it  is  evident  that  these  authors  were  unac* 
quainted  with  the  common  bee  of  the  North  di  Europe.  Spinola 
likewise  considered  his  species  distinct  from  Latreille*s  Egyptian 
species  Apis  fasciata,  which  is  annually  transported  in  bee  boats  down 
the  Nile.    (See  AtkmtBvmy  January  1835.) 

Other  exotic  species  of  this  section  compose  the  two  genera 
Melipona  (having  the  basal  joint  of  the  posterior  tarsi  of  a  triangular 
form,  two  submarginal  cells^  and  entire  jaws)  and  Trigona,  having 
toothed  jaws,  and  a  more  hairy  body.  The  insects  of  the  latter  genus, 
of  which  Apis  amalthea  Fcib,  is  an  example,  build  their  nests  at  the 
tops  of  the  branches  of  trees,  out  of  the  reach  o^  monkeys,  in  the 
shape  of  a  large  pear :  the  former  select  cavities  in  rotten  stumps  of 
trees.  The  nest  of  a  Mexican  species  of  this  genus  was  exhibited  at 
the  Linnaean  Society,  on  January  29.  1829,  built  in  the  hollow  of  a  log 
of  wood ;  and  which  consisted  of  numerous  irregularly-placed  oval 
black-coloured  cells,  filled  with  thick  amber-coloured  honey,  amongst 
which. numerous  specimens  of  the  bees  lay  dead.  An  elaborate  essay 
upon  this  insect,  by  Huber,  has  been  published  in  the  Memmrs  of  th^ 
Society  of  Geneoa^  vol.  viii.  p.  1.  1837  :  and  an  account  of  this  or 
a  similar  Mexican  nest,  by  Capt.  Beechey,  is  contained  in  the  third 
number  of  the  Journal  of  the  Royal  Institution.  (See  also  Bevan^ 
chap.  23.) 

The  memoir  of  Scabra  (Noticia  de  diversas  JSspecies  de  AbMas  que 
dao  mel  proprias  do  JBrasil,  o  desconhecidas  na  Europoy  folio,  Lisbon, 
1799)  should  also  be  noticed.  (See  Bull.  Sc.  Nat.  January  183a») 
Latreille  has  described  many  species  of  these  exotic  honey  bees  In 
the  appendix  to  the  travels  of  Humboldt  and  Bonpland ;  but  it  may 
be  easily  conceived  how  much  remams  unknown  of  the  habits  of  the 
exotic  species,  when  it  is  stated,  that  out  of  thirty-five  species  of 

*   In  the  Journal  of  the  Geographical   Sodety  (quoted  in  EnL  Mag,  toL  t. 
p.  1 19.)  is  a  memoir  upon  the  management  of  bees  in  Cachmere. 
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Melipona  dcKtiied  by  Sl  Fargeaa,  in  hit  ffiit  NaL  Hj/mmapl,,  a 
u^le  m^  only  was  afaaerred ;  and  it  u  probable  dtat  not  a  single 
tlmde  eiciets  in  odlections — neoten  colj  being  knwro.  Ibis  author 
has  added  anodier  genus,  T«ti«gona,  established  opon  tlie  neuters  of 
odier  Branlian  ^>ecies ;  and  Messrs.  Kirbjr  and  Speace  observe  (£KrcKi 
Tol.  iv.  p.  497.)  that  the  honey  bee  is  replaced  in  New  Holland  by 
another  distmet  bat  tmdescribed  type.* 


Order  STREPSIPTER  A  f  JBrfy. 
(Rhipiptkra  Latr.j  Diptsra  Rhipidoptbra  Lamarei.) 
Char.    Anterior  wings  tnuasformed  into  a  pair  of  short  slender  mn- 
torted  appendages ;  posterior  wings  very  large,  folding  longitudi- 
nally like  a  fan. 

Mouth  with  two  slender  acute  jaws,  wide  apart,  and  two  large 
biarticulate  palpi. 

Torsi  2-,  3-,  or  4-jointed. 

Larva  apod  and  vermiform,  with  a  flattened  head. 

Pupa  coarctate  and  inactive. 

Fig.  93. 


We  are  now  arrived  at  a  sm^  group  of  insects,  whidi  may  be  re- 

*  Tba  Horticallunl  Sedetj  et  Loudon,  in  1885,  roMived  a  hiKof  baa  from 
N«w  Holbnd,  diflWing  maMriaUy  from  dw  be«  of  Eurofw,  "  being  Infinil^^  Hnaller 
■od  vholty  witliout  ■tings."     (LiUnay  GaxtHr,  1825,  p.  443.) 

■f  Buuoos.   RsriB.  lo  tsx  SrsKralrrSaA. 
lUmL      Faun  Btnuo  HuitiMS  (tab.  8.  fig.  B.  6.,  SuppL  torn.  iL  p.  114.  pi.  7. 

£B.> 
KMr,  in  Monogr.  Apuin  AngL  toL  iL   p.  111.  — Ditto,  in  Sowcrbr'i  Britiih 
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garded  as  the  most  anomalous  annulose  antmalB  with  which  we  are 
acquainted  ;  aod  which,  either  as  respects  their  anatomical  characters, 
or  the  many  obscure  points  connected  with  their  economy,  may  justly 
be  considered  to  merit  the  epithet  bestowed  upoD  one  of  them  by 
Latreille :  "  Systemata  entomologica  perturbare  vtdetur  cum  ex  ordi- 
Dibua  omnibus  repellatur  —  animal culuro—anim um  excruciani.  Tempus 
ducamuB,  et  dies  alteri  lucem  afferrent."  (Gen,  CtwmL  Sfc.  toot.  It. 
p.  S88.) 

The  insects  of  whid)  this  order  is  composed  are  of  small  size,  the 
largest  not  reaching  a  quarter  of  an  inch  in  length.  (Frontispiece, 


Vol.  l.Jig.  6.,  represents  Stylops  Spencii,  and^^.  93. 1.  the  same  late- 
rally;^- 94.  i.Elenchus  tenuicornis;  94.  7.  Halictophagus  Curtisit; 

Mbcell.  pi.  45.  —  Ditto,  in  Tram.  Linn.   Soc.  toL  li.    (bis).  —  AbMnct  in 

Bull.  Soc.  Philomst.  ISIS ;  and  Germar,  Mag.  d'Ent.  torn,  ii. 
Jkriiu.      Obierv.  sur  lea  Xenm  Vespanim,  in  M£m.  Acad.  Turin,  loin,  iitii. 
Lmch,  in  Zool.  MiKcUany,  vol.  iiL   p.  133.    (Stjlop*  Kirbii) Ditto,  in  Journ. 

du  Phjwque,  No.  SB.  1819. 
CtiTtU.      British   Entomology,  pi.  S36.  (Stylops),   385.  (Elenchus) ;  and  433. 

(Halictophagtis). 
Fitktring,  in  Trans.  Ent.  Soc.  vol.  L  p.  170.  (Stjlops  Spencii}. 
Walaood,   in  Mag.  Nat  Hist.  Na.36.   May  1 83S.  —  Ditto,  in  Trans.  Ent.    Soc. 

Tol.  i.    (Obseiv.  upon  the  Strepnptera,  and  Deser.  of  Etcncbus  Templetonii). 

.—Ditto,  voL  ii.  (Deacription  of  Panuiles  found  upon  the  Larra  of  Stjlopa] 

Ditto,    in    Oriaith's    Animal  Kingdom   Ins.  i    pi.   59.      (Stylops   Cbildfenii 

Cray.) 
CuM'it  and  Pertherm.      Gen.  des  Inseclei  Rhipipt.  pi.  1.    (X.  Veqiaruin^. 

I  No  account  is  given  in  the  text  of  this  work  as  to  the  locality  of  the  species 
hers  figured  and  dissected.  I  am  enabled,  however,  to  state,  that  it  was  obtained  by 
Mr.  C.  B.  Sowerby  irom  the  abdomen  of  a  be^  forming  part  of  a  collection 
Teceiied  by  bim  Irom  Nora  Scotia. 
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94>.  11.  Xenos  Rossii,  after  Jurine ;  94?.  12.  the  same  from  nature.) 
The  body  is  long  and  narrow,  its  greatest  extent  being  occupied  bj 
a  very  large  and  singularly  developed  thorax.  The  general  character 
of  the  body  indicates  great  weakness,  and  we  accordingly  find  that 
the  insects  live  but  a  very  short  time  in  the  imago  state.  The  head 
and  thorax  are  of  a  velvety  texture.  The  head  is  distinct  and  ex- 
posed i^fig.  93.  a.  head  of  S.  Spencii ;  93.  9.  ditto  of  S.  Childrenii ; 
94.  2.  under  side  of  head,  and  front  of  body  of  Elenchus) :  it  is  trans- 
verse, with  the  eyes  very  large,  lateral,  and  prominent,  being  placed 
upon  the  contracted  sides  of  the  head,  which  gives  them  the  appear- 
ance  of  being  inserted  upon  short  foot-stalks.  The  number  of  hex- 
agonal facets  is  small,  and  they  are  singularly  separated  from  each 
other  by  a  septum  or  partition,  which,  being  elevated  above  the 
lenses,  gives  the  eyes  a  cellular  surface.  The  lenses  are  much  larger, 
and  infinitely  less  numerous,  especially  in  Xenos,  than  in  other  insects 
with  compound  eyes.  (Kirby,  /I  c.  p.  104.)  In  the  last-named  genus 
there  are  not  more  than  fifty  lenses.  In  Elenchus  tenuicornis  Mr. 
Templeton*  could  only  detect  about  fifteen  lenses  in  the  eyes,  which 
are  quite  sessile  (^.  94.  3.  eye  of  Elenchus,  from  Mr.  Templeton's 
drawings^.  The  front  margin  of  the  head  is  rather  produced  and 
deflexed  below  (Trans,  EnL  Soc,  vol.  i.  pi.  17.  f.  5.),  but  it  does  not 
appear  to  exhibit  any  transverse  impression  indicating  the  existence 
of  a  distinct  clypeus,  or  upper  lip ;  such,  at  least,  is  its  character  in 
the  recent  specimens  which  I  have  examined.  Savigny,  however, 
described  this  deflexed  gradually  narrowed  part  of  the  head,  as  a 
moveable  labrum,  in  the  '^  characteres  oris**  which  he  communicated 
to  Dr.  Leach  (ZooL  Misc.  vol.  iii.  p.  133).f  The  composition  of  the 
mouth  is  very  singular,  exhibiting  none  of  that  complicated  structure 
which  we  have  seen  in  many  of  the  preceding  insects.  This  is,  in 
effect,  to  be  attributed  to  the  fact,  that  the  imago  takes  little,  if  any, 
food  during  its  short  existence.:^  ^^  ^^^  various  specimens  which  I 
have  examined  and  dissected,  I  have  not,  indeed,  been  able  to  detect 

*  I  am  indebted  to  this  gentleman  not  only  for  his  unique  specimen  of  Elenchus 
tenuicornis,  together  with  specimens  of  his  minute  Mauritian  Elenchus,  but  also 
for  an  elaborate  MS.  description  and  figures  of  the  former  species. 

t  Jurine  describes  Xenos  vesparum  as  having  "  deux  Idvres,  une  sup^rieure^  large^ 
et  cilice,  et  une  infi^rieure  beaucoup  plus  petite." 

\  Speaking  of  the  Xenos  Peckii,  Professor  Peck  states  that  it  probably  does  not 
feed  in  the  perfect  state,  like  some  Phalsno;,  and  only  continues  the  species.  {Linn, 
Tran».  vol.  xi.  p.  92.) 

VOL.   II.  U 
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any  distinct  oral  aperture.  There  is,  it  is  true,  a  transverse  impression 
on  the  back  of  the  under  side  of  the  head,  with  a  smaller  one  more  in 
front  (described  by  Curtis   as  the  pharynx,  Brit  Eni.  pi.  226.  fig. 
E.  a.).     At  each  side  of  the  former  (which  extends  nearly  across  the 
head)  arises  a  long,  narrow,  nearly  straight,  somewhat  lancet-like 
appendage,  arising  from  a  slightly  dilated  (articulated?)  base  (jf2^. 
93. 4.) :  these  pieces  are  directed  forwards,  but  in  a  converging  direc- 
tion, so  that  their  points  cross*;  immediately  behind  these  instru- 
ments arises  a  pair  of  very  large  two-jointed  organs,  also  directed 
forwards,  the  basal  joint  being  obliquely  truncate,  and  the  terminal 
point  inserted  somewhat  laterally  (Jiff.  93. 4. 94. 4.  palpus  of  Elenchus). 
Savigny,  who  undertook  the  examination  of  the  mouth  of  one  of  these 
insects,  forwarded  to  him  by  Dr.  Leach,  regarded  the  pair  of  long, 
lancet-like  organs  as  mandibles,  and  the  basal  joint  of  the  last-described 
organs  as  the  maxillae,  whilst  the  terminal  joint  he  regarded  alone  as 
representing  the  maxillary  palpus ;  the  labium  he  regarded  as  the 
piece  soldered  to  the  under  side  of  the  head,  destitute  of  a  ligula  or 
labial  palpi.  (Zoo/.ilfMc.vol.iii.p.l33.)  Kirby  also  regarded  the  lancet- 
like organs  as  mandibles,  and  the  articulated  ones  as  maxillary  palpi. 
(Linn,  Trans,  vol.  ii.  p.  103.)   Upon  these  considerations,  the  order  has 
been  regarded  as  mandibulated.     Mr.  Newman,  on  the  other  hand, 
considers  it  as  not  sufficiently  separated  from  the  Diptera,  ^*  its  man- 
dibles being  elongate,  linear,  and  without  any  horizontal  motion ;  its 
maxipalpi  fully  developed,  as  in  Diptera,  but  the  maxilUe  scarcely  dis. 
cemible ;  its  labium  distinct  and  triangular,  as  in  Lepidoptera,  but  the 
labipalpi  minute  or  obsolete."     (Eni.  Moff.  vol.  it.  p.  327.)    I  cannot, 
however,  find  the  least  analogy  between  the  oral  organisation  of  the 
Strepsiptera  and  the  tubularly  developed  elbowed  mouth  of  the  Di- 
ptera, the  labium  of  which  is  greatly  elongated;  whereas,  on  the 
contrary,   there  seems   to  me  much   greater  resemblance,  in  this 
respect,  between  the  Strepsiptera  and  Lepidoptera,  the  labium  in  both 
being  soldered  flatly  to  the  head,  the  acute  mandibles,  as  they  have 
been  termed  in  Sty  lops,  being  exactly  represented  in  some  of  Linncean 
Bombyces,  by  the  short  rudimental  maxilke,  and  the  large  articulated 


*  Professor  Peck  asks  what  can  be  the  use  of  these  instruments :  they  are  not 
strong  enough  to  enable  the  insect  to  cut  its  way  through  the  paper  cells  of  the 
wasp*s  comb :  can  they  be  useful  in  opening  the  sides  of  the  larva  for  depositing 
the  eggs  ?     t^either  of  these  suggestions  are,  howeveri  applicable  to  Stylops. 
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appendages  being  much  more  analogous  to  the  labial  palpi  of  the 
Lepidoptera,  than  to  the  maxillary  palpi  of  the  Diptera*  (Comp. 
CurtiSy  24.  f.  6.  Gastropacha ;  or  528.  f.  S,  4.  Ptilophora.) 

The  antennae  are  of  singular  construction,  although  consisting  of  but 
a  few  joints :  they  arise  between  the  front  of  the  eyes  near  the  base 
of  the  contracted  ocular  foot«stalks.  The  basal  joint  is  thick,  and 
enlarged  to  the  tip ;  the  second  joint  small,  or  of  moderate  size.  In 
Sty  lops  the  antennee  are  furcate,  the  third  joint  being  produced,  on  the 
outside  below,  into  an  elongated  flattened  plate  nearly  as  long  as  the 
remainder  of  the  antennae  :  the  fourth  joint  is  inserted  near  the  base 
of  this  plate,  on  its  upper  side  * ;  it  is  rather  depressed,  and  about  half 
as  long  as  the  third  joint:  the  fifth  and  sixth  joints  are  still  shorter  and 
more  slender  {fig*  93.  5.)*  In  Elenchus  (^fig.  94.  i.  and  6.  side  of 
the  front  of  the  body,  showing  the  antennae  and  pseudelytron,  afler 
Curtis)  the  antennae  are  also  furcate  afler  the  second  joint,  but  the  third 
joint  is  much  more  slender  and  elongated  than  in  Stylops ;  and  there 
only  appear  to  be  two  other  joints,  which  are  also  more  elongated  and 
slenderer.  In  Xenos  {fig*  94. 13.)  the  furcations  of  the  antennae  (afler 
the  second  joint)  are  nearly  of  equal  size,  the  third  joint  emitting  from 
its  base  a  single-jointed  branch ;  so  that,  in  this  genus,  these  organs  are 
apparently  only  4-jointed.  In  Halictophagus  {fig*  94.  7.)  the  antennae 
are  more  regularly  constructed;  consisting  of  seven  joints,  those  afler 
the  second  joint  being  flabellated,  each  (except  the  last,  which  is 
elongated)  emitting  a  thickened  branch.  Mr.  Kirby  noticed  the 
analogy  which  existed  between  the  antennae  of  some  of  these  in- 
sects and  many  Coleoptera  and  Hymenoptera,  which  have  branching 
or  furcate  antennae.  But  it  is  to  be  observed,  that,  with  the  exception 
of  a  very  few  (Gyrinus,  Parnus),  antennae  thus  constructed  are  found 
only  amongst  male  insects ;  and  hence  it  appears  to  me  not  impro- 
bable that  all  the  winged  individuals  of  this  order,  yet  discovered,  are 
malesf ,  all  exhibiting  a  complicated  structure  in  their  antennae:  this 
is  especially  the  case  with  Halictophagus. 

The  thorax  is  very  large,  oblong,  and  singularly  developed,  con- 

^  Mr.  Kirby  describes  the  third  and  fourth  joints  as  both  arising  from  the 
preceding. 

■f*  Professor  Peck  considered  that  all  his  specimens  of  X.  Peckii,  which  were  alike, 
were  males  (Ltnn.  2Vaiu.  yol.  xi.  p.  91.)  i  but  Mr.  Kirby,  chiefly  regarding  the 
anal  appendages  as  an  oviduct,  apprehended  that  they  were  females.  Rossi  states 
that  he  was  acquainted  with  both  sexes  of  Xenos,  but  Jurine  doubts  this.  All  the 
specimens  reared  by  the  latter  (as  many  as  twenty)  were  exactly  alike. 
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sisting  of  a  very  small,  collar-like  prothorax  and  mesothorax,  and 
an  immense  metathorax;  this  structure  corresponding,  as  we  shall 
see,  with  the  slight  development  of  the  anterior,  and  the  dispro- 
portionately large  size  of  the  posterior  wings  (^fig*  93.  6.  represents  a 
lateral  view  of  the  body  of  Stylops  Childrenii  with  the  head  and 
wings  removed).  On  carefully  removing  the  prothorax,  it  is  found 
to  consist  of  a  simple  ring  or  collar  {Jig*  93.  7.  dotted),  to  which  the 
fore  legs  are  attached  on  the  under  side.  The  mesothorax  {fig^ 
93.  8.)  is  nearly  similar,  and  scarcely  of  larger  size,  having  the  meso- 
thoracic  legs  on  its  under  side.  It  is  moreover  furnished  with  a  pair 
of  small  singular  appendages,  which  have  been  the  subject  of  great 
controversy.  These  organs  have  been  termed  pr^balanciers*,  prse- 
halteres,  pseudhalteres,  pseudelytra,  or  anterior  wings  {Jig^  94.  5. 
pseudelytron  of  Elenchus,  94.  13.  ditto  of  Xenos).  They  are  nar- 
row, elongated,  curved,  and  channelled  processes,  thickened  at  the 
tips,  originating  close  to  the  anterior  and  lateral  edge  of  the  meso- 
thorax, and  so  nearly  to  the  fore  legs,  that  F.  Bauer,  who  executed 
the  drawings  of  the  dissections  for  Mr.  Kirby's  memoir  {Linn.  Trans^ 
vol.  xi.  tab.  9.),  figured  them  as  connected  together  by  a  very  minute 
membrane.  If  such  were  actually  the  case,  these  organs  would  of 
course  be  prothoracic,  and  not  representatives  of  the  mesothoracic  or 
fore  wings ;  and  hence  Latreille  rejected  the  name  Strepsiptera  (pro- 
posed for  the  order  by  Mr.  Kirby,  on  the  supposition  that  they  were 
representations  of  the  fore  wings,  although  contrary  to  Bauer  s  views). 
More  recent  observations  have,  however,  demonstrated  that  these  or- 
gans are  attached  to  the  mesoUioraxf,  and  are  consequently  analogous 

*    In   the  seventeenth  number  of  the  Zoological  Journal,  the  pseudelytra  and 
prebalanciers  are  erroneously  spoken  of  as  distinct  organs. 

f  Latreille,  AnndL  GenSr,  de»  Scienc.  Phytiq.  p.  6.  fig.  1 8.  8. ;  Curtis,  pi.  226.  fig.  K. ; 
Griffith,  Anim,  King,  Iru.  pi.  59. ;  Westw.  M.  N.  H.  May,  1832.  MacLeay  {Hora  Ent. 
423.*),  although  considering  these  appendages  as  prothoracic,  insists  on  the  propriety 
of  Kirby's  name,  because  it  is  admitted  that  they  are  twisted,  and  that  they  are  used 
in  flight.  The  names  of  the  orders  of  insects  being,  however,  founded  upon  the 
mesothoracic  and  metathoracic  alary  appendages,  such  a  nomenclature  would  be 
untenable.  As  it  is,  these  organs  are  mesothoracic,  and  therefore  real  wings ;  and 
thus  Kirby's  name  is  correct.  Mr.  MacLeay  has  subsequently  adopted  the  opinion 
that  the  pseudhalteres  are  true  elytra,  and  that  *<  consequently  the  only  wings  the 
insect  possesses  are  the  under  wings,  the  paraptera  of  which  are  enormously  deve- 
loped, as  well  as  the  epimera  of  the  metathorax ;"  adding,  however,  the  remark, 
"  The  insect,  in  fact,  ceases  to  be  so  very  extraordinaay."  {ZooL  Joum,  No.  18. 
p.  176.) 
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to  such  elytra  as  we  find  in  Atractocerus  (Vol.  I.  p.  ^6  Jig.  31.1.), 
Symbius  (ibid.  p.  291.  Jig.  33. 16.),  &c.  Latreille,  however,  regarded 
them  rather  as  analogous  to  the  mesothoracic  tegulas,  or  basal  wing- 
covers  of  the  Lepidoptera;  or  as  representing  the  lateral  prolongations 
of  the  prothorax  •  observed  in  some  species  of  Psychoda  or  Sceno- 
pinus.  (Latr&ille,  in  Mem.  du  Mus.  torn.  vii.  and  Cours  d'EntamoL 
p.  24>2.)  The  position  of  the  second  pair  of  legs,  attached  to  the  same 
segment  as  these  organs  (see  Curtis,  pi.  226.  fig.  K ;  and  my  figure 
of  S.  Childrenii^  Griffl  An.  K.  pi.  59.  fig.  1.  iyj,  k,  /,  »i,  «),  clearly 
proves  them  to  be  mesothoracic.  It  is  true  that  the  great  size  of  the 
only  pair  of  the  actual  organs  of  flight  of  the  Strepsiptera,  might  suggest 
an  analogy  with  the  large  size  of  the  wings  of  the  Diptera^  which  are 
mesothoracic^  but  it  appears  evident  to  me  that  a  more  correct  analogy 
exists  with  Phasma,  Atractocerus,  &c. 

The  metatborax  is  of  very  large  size,  and  of  an  oblong  form,  rounded 
behind,  and  projecting  over  the  basal  dorsal  segments  of  the  abdomen. 
The  front  part  of  its  dorsum  is  divided  by  diagonal  lines  into  four 
portions,  the  anterior  of  which  bears  some  resemblance  to  the  Coleop- 
terous scutellum  (and  is  so  named  by  Kirhyy  Linn.  Trans,  vol.  xi.  pi.  9. 
fig.  4.  e),  but  it  is,  as  I  apprehend,  a  component  part  of  the  meta- 
tborax itself;  the  posterior  part  of  the  dorsum  is  dilated  considerably 
at  the  sides  (the  dilated  parts  being  termed  femoralia  by  Kirby,  /.  c. 
fig.  4. 1 1),  with  a  deep  anterior  impression,  and  forms  a  very  large  post- 
scutellum.  It  is  difficult  to  assign  to  these  regions  their  strict  analo- 
gous names.  The  anterior  scutellum-like  piece  is,  however,  considered 
by  Perch6ron  (Gen,  des  Ins.  Rkipipt  pi.  1.)  as  the  praescutum; 
the  two  lateral  triangular  pieces  following  (or  the  lumbi  Kirhi/y 
I  c.  fig.  ^'ff)  as  conjointly  forming  the  scutum ;  the  middle  triangular 
piece,  with  the  apex  pointing  forwards  (or  the  interlumbium  JT.,  /.  c. 
fig.  4.  A),  as  the  scutellum  ;  and  the  large  posterior  piece  (or  the  pro- 
scutellum  JT.,  L  c.  fig.  4.  i)  as  the  postscutellum.  The  transverse  piece 
at  the  base  of  the  latter  is  overlooked  by  Perch^ron  in  his  description, 
although  clearly  represented  in  his  figure.  It  is  named  the  postlum- 
bium  by  Kirby  (L  c.  fig.  4.  t).  The  under- surface  of  the  metastcrnum 
presents  towards  the  base  a  strong  inclination  where  the  middle  legs 
are  lodged,  which  is  succeeded  by  a  flattened  piece,  dilated  at  the 

*  Some  of  the  large  exotic  Lamiides  have  a  moveable  spiniferous  tubercle  on 
each  nde  of  the  prothorax.    (Umbones  K,  and  S,} 
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place  of  insertion  of  the  hind  legs,  which  is  at  the  extremity  of  the 
metasternum.*  The  true  wings  are  attached  at  the  anterior  lateral 
angles  of  the  metathorax :  thej  are  of  very  large  size,  somewhat 
exceeding  a  quadrant  of  a  circle;  they  are  rather  opake  and 
membranous,  with  the  anterior  margin  incrassated  ;  and  with  a  very 
few  longitudinal  veins,  some  of  which  are  abbreviated,  by  means  of 
which  the  wings  are  folded  up  longitudinally  at  the  sides  of  the  body. 
The  legs  are  of  moderate  length,  and  considerable  weakness,  but  the 
coxse  of  the  two  anterior  pairs  are  elongated,  giving  them  considerable 
powers  of  motion.  The  femora  are  simple ;  the  tibiae  not  furnished 
with  spurs ;  and  the  tarsal  joints  are  furnished  beneath  with  large  fleshy 
cushions,  without  any  terminal  ungues.  In  Stylops  the  last  joint  is 
deeply  notched  (^g>  93.  0.),  but  it  is  entire  in  Xenos  (^^.  94. 15.). 
In  Elenchus  the  tarsi  are  apparently  only  two-jointed,  and  in  Halicto- 
phagus  3-jointed  (^^.  94.8,  9.),  whilst  in  Stylops  and  Xenos  they  are 
4-jointed.f  Tlie  abdomen  is  fleshy,  soft,  and  composed  apparently  of 
eight  segments,  the  last  of  which  is  furnished  with  a  complicated  anal 
apparatus,  consisting  of  a  deflexed  corneous  flattened  narrow  lobe, 
and  a  recurved  horny  and  dilated  point  (./^.  94.  14.  extremity  of 
abdomen  of  Xenos ;  94.  lo.  ditto  of  Halictophagus).  After  death 
this  part  of  the  body  shrinks  up;  but  during  life  it  is  swollen,  of  a 
dirty  pale  colour,  with  transverse  dark-coloured  scaly  plates.^ 

These  insects  are  parasitic,  in  their  early  states,  in  the  bodies  of 

*  Mr.  Newman  adopts  a  different  view  of  the  parts  of  the  thorax,  regarding  it 
as  constructed  on  the  plan  of  that  of  the  Diptera,  considering  the  prothoruc  as  very 
slender,  the  mesothorax  as  very  large,  with  its  scutellum  remarkably  elongate  (or 
the  proscutellura  K,),  and  the  metathorax  as  visible  on  each  side  of  the  Utter 
(being  the  femoralia  K. ).  The  pseudelytra  he  considers  as  analogous  to  the  tippets 
of  the  Lepidoptera,  the  large  wings  as  the  fore  wings,  and  he  mentions  "  a  pair 
of  crumpled  opaque  whitish  hind  wings,  which  are  somewhat  pedunculated,  and 
much  resemble  the  hind  wings  or  halteres  of  Diptera.  My  friend,  Mr.  Walker, 
called  my  attention  to  these,**  which  he  describes  as  attached  to  the  part  considered 
by  him  as  the  metathorax.  I  do  not  hesitate  in  considering  that  there  must  be 
some  error  in  the  latter  observations,  as  no  other  author  has  ever  seen  any  thing 
answering  to  the  last  described  appendages,  which  were  probably  tattered  parts  of 
the  true  wings.  Jurine  regards  the  proscutellum  and  femoralia  of  Kirby  as  alone 
constituting  the  metathorax. 

f  Jurine  describes  the  tarsi  of  X.  Rossii  (Vesparum  R.)  as  5-jointcd. 

\  Mr.  Curtis,  in  his  Observations  upon  Elenchus,  speaks  of  a  male?  captured  by 
Mr.  Dale,  and  females  by  Messrs.  Haliday  and  Walker.  His  figures  D.  and  W, 
probably  represent  these  individuals,  but  I  apprehend  that  they  are  all  of  the  same 
sex,  namely,  males. 
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various  bees  and  wasps*,  the  larva,  when  full-grown,  protruding  its  head 
between  the  abdominal  segments  of  these  insects,  appearing,  at  first 
sight,  like  a  small  flattened  acarus.  The  full-grown  larvse  of  Stylops 
are  nearly  cylindrical  fleshy  grubs,  about  a  quarter  of  an  inch  long 
(Jig.  93.10.  laterally,  93.1 1.  dorsally  viewed),  of  a  white  colour,  with 
the  head  distinct  and  flattened,  and  attached  to  the  body  by  a  narrow 
neck :  the  head  is  not  at  this  time  provided  with  distinct  mandibles, 
&c.,  but  appears  only  to  be  provided  with  several  small  elevated 
tubercles  (Jig.  93. 12.  front  of  upper  side  of  the  head,  93. 13.  ditto 
under  side),  behind  which  is  a  transverse  impression;  and  the  posterior 
angles  of  the  head  are  rounded  and  elevated.  In  several  larva  which 
I  have  examined  in  a  living  state,  the  anterior  part  of  the  dorsum 
exhibited  a  more  distinctly  coriaceous  texture,  and  seven  articulations ; 
but  the  terminal  part  was  quite  exarticulate.  Mr.  Kirby  describes 
the  supposed  pupa  of  S.  Melittse  in  a  similar  manner.  (Linn.  Trans. 
vol.  ii.  p.  233.)  The  precise  manner  in  which  this  larva  feeds  is  not 
known  :  Professor  Peck,  however^  distinctly  states,  that  in  the  feed- 
ing state  the  head  of  the  larva  is  near  the  base  of  the  abdomen  of  the 
wasp,  as  he  found  by  dissection ;  and  that,  when  the  feeding  state  is 
passed,  it  is  easy  to  conceive  that  it  turns,  and  with  its  flattened  head 
separates  the  membrane  which  connects  the  abdominal  scuta,  and  pro- 
trudes itself  a  little  way,  accurately  closing  the  aperture,  which  is  but 


*  The  presence  of  these  parasites  is  at  once  indicated  by  the  swollen  and  distorted 
appearance  of  the  abdomen  of  the  bee  or  wasp.  There  are  generally  two  or  three 
parasites  in  each  infested  insect,  but  in  a  Polistes  gallica,  presented  to  me  by  Mr. 
Broome,  there  are  no  less  than  five  of  the  heads  of  the  larva  of  Xenos  exserted 
(Jiff,  93.  20.) ;  and  Jurine  mentions  having  observed  as  many  as  six  entirely  within 
the  body  of  a  Polistes.  Upon  comparing  the  volume  of  the  internal  air  vessels  and 
abdominal  viscera  of  a  stylopized  bee  with  those  of  one  not  thus  attacked,  I  imme- 
diately observed  that  the  former  were  very  considerably  reduced  in  size;  and 
although  the  ovaries  were  easily  perceived  in  the  imattacked  individual,  I  was  unable 
to  perceive  them  in  the  former :  hence  I  should  consider  that  Mr.  Kirby^is 
supposition  that  the  presence  of  these  parasites  renders  the  insects  attacked  abortive, 
is  well  founded.  They  do  not  destroy  the  bee  or  wasp,  as  it  is  not  an  uncom- 
mon circumstance  to  meet  with  these  insects  with  the  exuviae  of  the  Strepsiptera 
still  remaining  in  them.  M.  Dufour  states  that  they  *'  n'attaquent  point  les  visc^res 
de  rinsecte,  et  ne  vivent  qu*aux  d^pens  de  son  tissu  adipeux  splanchnique.  (^Ann, 
Sei.  Nat,  Jan.  1837.  p.  19.)  Mr.  Kirby  states,  that  he  does  not  recollect  observing 
the  exuviae  in  a  male  bee.  (^Introd,  to  Ent,  vol.  iv.  p.  209.)  They  are  certainly 
found  for  the  most  part  in  female  bees,  but  I  have  known  them  occur  in  individuals 
of  the  opposite  sex.  (And  see  Ent,  Mag,  vol.  ii.  p.  327.)  Jurine  also  observes, 
that  male  Polistes  are  attacked  as  well  as  females. 
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just  large  enough  to  admit  it.  All  this  time  the  wasp  is  active,  and 
associates  with  its  companions.  When  just  protruded,  the  head  of 
the  larva  is  of  a  pale  brownish  colour,  but  by  degrees  it  assumes  a 
rounder  form,  and  becomes  almost  black. 

On  endeavouring  to  remove  one  of  these  full-grown  larvae,  the 
head  of  which  was  exserted,  I  found  it  impossible  to  detach  it, 
although  I  had  widened  the  space  where  the  head  protruded,  the 
neck  being  apparently  in  some  manner  attached  to  the  interior  surface 
of  the  bee's  abdomen.  After  much  difficulty,  I  ascertained  that  this 
attachment  was  caused  by  a  fine  thread  extending  from  one  side  of 
the  neck,  and  firmly  attached  to  the  abdomen  (^fig-  93.15.)  of  the  bee.* 
Whether  this  thread  was  tubular  or  not,  I  cannot  state ;  but  the  cir- 
cumstance, combined  with  the  want  of  manducatory  organs  in  the 
head  of  the  Stylops  larva,  as  noticed  by  Jurine,  seems  to  favour  the 
opinion  originally  entertained  by  Mr.  Kirby,  that  the  Stylops,  in  its 
larva  state,  feeds  by  absorption.  I  would,  however,  by  no  means  wish 
it  to  be  considered  that  this  view  of  the  subject  is  satisfactorily  esta- 
blished, even  although  it  appears  to  be  confirmed  by  the  examination 
of  the  exuvia  of  a  Stylops  larva  remaining  within  the  abdomen  of  a 
bee  afler  the  perfect  Stylops  had  escaped.  This,  on  removal,  was 
found  to  consist  of  a  thin  and  transparent  pellicle  (Jig"  93. 14.),  being 
of  a  long,  cylindrical,  and  narrowed  form,  having  the  dorsal  portion  more 
darkly  shaded,  and  presenting  the  appearance  of  indistinct  articulations. 
This,  therefore,  was  undoubtedly  the  larva-skin  of  the  insect :  the 
neck  exhibited  the  thickened  appearance  visible  in  the  neck  of  the 
larva,  and  precisely  in  the  same  situation  that  the  thread  above 
noticed  was  attached  in  the  larva,  I  observed  an  apparent  spiracle 
or  circular  aperture  connected  with  an  incrassated  and  apparently 
tubular  process  of  Uie  neck.  W^ithin  the  pellicle  I  likewise  observed 
a  long  thread,  which  appeared  to  arise  from  the  same  aperture ;  but 
this  might  possibly  be  accidental,  as  it  was  removed  without  any 
difficulty  or  rupture. 

•  Mr.  Newman  {Mag,  Nai.  HUt,  No.  23. )»  after  making  the  observation  quoted 
above  (p.  147.  note  \)f  questions  whether  Stylops  may  not  feed  in  a  similar  manner. 
L.  Dufour  {Ann.  Sci.  Nat,  Jan.  1837,  p.  16.)  describes  a  larva,  probably  of  a 
Stylops,  found  in  Andrena  aterrima,  and  attached  upon  one  of  the  large  trachean 
vesicles,  which  occupy  the  base  of  the  abdominal  cavity  of  this  bee,  by  means  of 
two  trachean  trunks,  which  entered  the  body  of  the  larva  near  the  anterior  extre- 
mity, whereby  it  obtained  a  supply  of  air  in  a  manner  quite  anomalous. 
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Within  this  last-named  pellicle  I  also  observed  near  its  posterior 
extremity  another  crumpled.up  mass  of  pellicle  of  a  dark  opake 
colour,  perfectly  distinct  from  the  pellicle  of  the  larva  itself,  and  which 
had  evidently  formed  the  covering  of  the  enclosed  pupa,  and  had  been 
shed  by  it  previous  to  the  time  when  the  imago  had  escaped.  Hence, 
as  well  as  from  the  account  given  by  Jurine,  it  is  evident  that  the 
pupa  of  the  Stylops  is  enclosed  in  a  distinct  skin,  and  is  also  in  that 
state  enveloped  by  the  skin  of  the  larva  *,  contrary  to  the  suggestion 
of  Mr.  Kirby  (Linn,  Trans,  vol.  xi.  p.  97.)  ;  and  hence  the  accounts 
and  figures  given  by  most  authors  of  the  pupa  of  these  insects  are  in 
fact  merely  representations  of  the  larva  in  an  altered  form,  but  totally 
different  from  that  of  the  real  pupa,  which  no  author,  except  Jurine, 
has  seen.f  Figure  93.  16.  is  copied  from  Curtis's  Brit,  Ent  pi.  226, 
and  is  described  by  that  author  as  a  pupa  in  which  the  head  is  wider^ 
the  eyes  appearing  through,  and  in  a  different  situation,  and  the 
inferior  wings  are  folded  laterally ;  in  a  specimen  of  the  imago,  ex- 
tracted from  the  pupa,  they  met  over  the  body.  (Curtis*s  Addend,  to 
Stylops.) 

Jurine's  figure  of  the  larva  of  Xenos  Vesparum  Rossi  (Turin 
7Van«.  vol.  xxiii.  f.  S.)  differs  from  that  given  above  of  Stylops;  the 
head  being  represented  as  small,  and  succeeded  by  a  very  large  nearly 
quadrate  segment,  with  two  frontal  and  several  longitudinal  tubercles, 
followed  by  eight  transverse  joints,  gradually  narrowed  to  the  end  of 
the  body.  Professor  Peck's  figures  of  the  larva  of  X.  Peckii  represent 
the  body  as  consisting  of  a  regular  series  of  transverse  segments.  These 
figures  disagree,  however,  with  specimens  of  the  larvae  of  X.  vesparum, 
kindly  sent  to  me,  in  spirits,  by  the  Senator  Van  Heyden,  of  Frank- 
fort on  the  Maine,  together  with  specimens  of  the  pupa  in  different 
stages  of  development,  the  larvee  precisely  agreeing  with  those  of 

*  *'  Hee  pupae,  si  acus  ope  e  loco  penitus  extrahantur  abruptoque  tegumento  leniter 
deinde  tunica  seu  veste  alb4  propria  cxuantur.**  {Rossu)  Professor  Feck,  indeed, 
figures  the  head  of  the  pupa  as  furnished  on  each  side,  behind,  with  a  number  of 
pellucid  hexagons  (Linn.  Tran$.  voL  xi.  pi.  8.  iig.  7*),  whence  Mr.  Kirby  was 
led  to  suppose  that  the  skin  of  the  head,  at  least  of  the  larva,  had  been  rejected 
(but  I  have  never  seen  any  thing  analogous  to  this  in  the  exserted  heads  of  the  pupae 
of  Stylops) ;  and  hence  Mr.  Kirby  considers  the  metamorphoses  of  these  insects  as 
intermediate  between  incomplete  and  eoarctate. 

f  Dufour  describes  the  larva  of  Xenos  Rossii  in  its  first  state,  but  his  description 
of  the  pupa  is  merely  that  of  the  larva  in  its  altered  form.  {Ann.  Sci.  Nat.  Jan. 
1837,  pi.  1.  A.  fig.  15.) 
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Stylops.  Perch^ron  copies  Jurine's  figures  of  the  larva  and  pupa, 
but  adds,  "  Je  doute  beaucoup  de  leur  exactitude ; "  that  of  the 
pupa  is,  however,  correct,  agreeing  with  that  which  I  have  given 
(^fig*  93. 17.)  of  the  most  advanced  pupa  of  Xenos  sent  me  by  Van 
Heydcn,  and  in  which  the  resemblance  to  the  imago  is  at  once  per- 
ceived, the  limbs  being  seen  to  be  distinctly  formed,  but  enclosed  in 
fine  sheaths,  and  laid  upon  the  breast;  the  wings  not  extending  beyond 
the  extremity  of  the  thorax.  The  abdomen  at  this  time  is  con- 
siderably swollen. 

Mr.  Kirby*s  account  of  the  discovery  of  these  insects,  and  of  the 
bursting  fortli  of  the  imago,  is  so  interesting,  that  the  following  ex- 
tract will  not  be  deemed  out  of  place  :  after  mentioning  that  he  had 
repeatedly  observed  something  upon  the  abdomen  of  various  Andrenie, 
which  he  had  at  first  regarded  as  a  kind  of  acarus,  he  at  length  deter- 
mined to  examine  and  describe  one  of  them :  <<  But  what  was  my 
astonishment  when,  upon  attempting  to  disengage  it  with  a  pin,  I 
drew  forth  from  the  body  of  the  bee  a  white  fleshy  larva  a  quarter  of 
an  inch  long,  the  head  of  which  I  had  mistaken  for  an  acarus.  How 
this  animal  receives  its  nourishment  seems  a  mystery.  Upon  ex- 
amining the  head,  under  a  strong  magnifier,  I  could  not  discover  any 
mouth  or  proboscis  with  which  it  might  perforate  the  corneous  cover- 
ing of  the  abdomen,  and  so  support  itself  by  suction :  on  the  under 
side  of  the  head,  at  its  junction  with  the  body,  there  was  a  concavity ; 
but  I  could  observe  nothing  in  this  but  a  uniform  unbroken  surface. 
As  the  body  of  the  animal  is  inserted  in  the  body  of  the  bee,  does 
that  part  receive  its  nutriment  from  it  by  absorption?  After  I 
had  examined  one  specimen,  I  attempted  to  extract  a  second;  and 
the  reader  may  imagine  how  greatly  my  astonishment  was  increased 
when,  after  I  had  drawn  it  out  but  a  little  way,  I  saw  its  skin  burst, 
and  a  head  as  black  as  ink,  with  large  staring  eyes  and  antennee,  con- 
sisting of  two  branches,  break  forth,  and  move  itself  briskly  firom  side 
to  side.  It  looked  like  a  little  imp  of  darkness  just  emerging  from  the 
infernal  regions.  I  was  impatient  to  become  better  acquainted  with 
so  singular  a  creature.     When  it  was  completely  disengaged  *,  and  I 

*  Latreille  imagines  that  pseudhalteres  are  serviceable  In  enabling  the  Stylops  to 
disengage  itself  from  between  the  scales  of  the  abdomen  of  the  insects  within  which 
it  has  lived.  (A^^ne  Ann,  torn.  ▼.  p.  427.)  Mr.  Thwaites  has  observed  that  the  imago 
discharges  a  thickened  dusky-coloured  fluid,  with  which  the  abdomen  had  been 
distended  shortly  after  it  is  disengaged  from  the  body  of  the  bee. 
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had  secured  it  from  making  its  escape^  1  set  myself  to  examine  it  as 
accurately  as  possible ;  and  I  found,  after  a  careful  inquiry,  that  1  had 
not  only  got  a  nondescript,  but  also  an  insect  of  a  new  genus,  whose 
very  class  [order]  seemed  dubious.  (Mtm.  Ap.  Anglue,  vol.  ii.  p.  111.) 

In  the  perfect  state,  these  insects  are  but  short-lived  delicate 
creatures.  Mr.  Dale,  who  has  been  very  fortunate  in  his  discoveries 
of  this  order,  thus  describes  the  proceedings  of  one  which  he  caught 
flying,  on  the  7  th  of  May*,  over  a  quickset  hedge  of  a  garden.  <*  It 
looked  milk-white  on  the  wing,  with  a  jet-black  body,  and  totally  un- 
like any  thing  else  ;  it  flew  with  an  undulating  or  vacillating  motion 
amongst  the  young  shoots,  and  I  could  not  catch  it  till  it  settled  on 
one,  when  it  ran  up  and  down,  its  wings  in  motion,  and  making  a 
considerable  buzz  or  hum,  as  loud  as  a  Sesia ;  it  twisted  about  its 
rather  long  tail,  and  turned  it  up  like  a  Staphylinus.  I  put  it  under 
a  glass,  and  placed  it  in  the  sun ;  it  became  quite  furious  in  its  con- 
finement, and  never  ceased  running  about  for  two  hours.  The  elytra, 
or  processes,  were  kept  in  quick  vibration  as  well  as  the  wings ;  it 
buzzed  against  the  sides  of  the  glass  with  its  head  touching  it,  and 
tumbled  about  on  its  back.  By  putting  two  bees  (A.  labialis)  under 
a  glass  in  the  sun,  two  Stylops  were  produced:  the  bees  seemed  uneasy, 
and  went  up  towards  them,  but  evidently  with  caution,  as  if  to  fight ; 
and  moving  their  antennae  towards  them,  retreated*  I  once  thought 
the  bee  attempted  to  seize  it ;  but  the  oddest  thing  was  to  see  the 
Stylops  get  on  the  body  of  the  bee  and  ride  about,  the  latter  using 
every  effort  to  throw  his  rider."  (Brit.  Ent.  fol.  226.)  The  bees 
were  quite  mad  immediately  before  the  Stylops  came  out;  and 
when  on  the  body  of  the  bee,  the  Stylops  kept  its  wings  still  and  half 
erect.  Professor  Peck  also  states  that  a  Xenos,  which  he  placed 
under  a  watch  glass,  coursed  round  its  prison  with  surprising  trepida* 
tion  as  long  as  it  lived,  which  was  but  a  few  hours.  Mr.  Dale  also 
states,  that  all  the  Strepsiptera  appear  to  be  short-lived  {Curtis f  iSH.), 
and  Mr.  Haliday  confirms  this  (Ibid.  3^5.)  Mr.  Stephens  also  cap- 
tured a  specimen  of  Elenchus  tenuicornis  whilst  sweeping  low  herbage, 
and  observed  that  it  was  very  active,  moving  its  pseudely tra  with  great 
rapidity.  (  Trans.  Ent,  Soc.  vol.  i.  App.  p.  65.) 

Mr.  Pickering  found  a  living  Andrena  in  the  imago  state  in  a  sand 
bank  in  the  month  of  December  (which  had  evidently  never  quitted 

*  I  have  captured  specimens  of  Stylops  Melittao  at  large,  in  the  months  of  April 
and  May. 
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its  cell  subsequently  to  arriving  at  the  perfect  state,  but  was  waiting 
for  the  arrival  of  spring  weather),  the  abdomen  of  which  exhibited 
at  that  time  the  heads  of  three  Stylops  larvse  ;  on  scaling  off  one  of 
which,  a  living  specimen  of  the  imago  of  Stylops  Spencii  (Frontisp. 
Vol.  I.  Jig^  6.)  was  disclosed ;  the  two  other  specimens  were  still  in 
the  larva  state :  hence,  as  the  cell  of  the  Andrena  is  closed  by  the 
parent  at  the  period  of  the  deposition  of  the  egg  with  a  mass  of  pollen 
paste,  it  would  appear  that  the  parent  Stylops  must  make  its  way  into 
the  cell  before  it  is  closed.*    The  cells  of  Polistes  gallica  {antey  p.  239. 
fig.  19.)    (a  species  infested  by  Xenos  vesparum)    are  not  closed 
until  the  larva  of  that  wasp  is  ready  to  assume  the  pupa  state ;  and 
hence  Professor  Peck  considered  that  the  Xenos  deposited  its  eggs  in 
the  larva  of  the  Polistes  (Linn,  Trans,  vol.ii.  p.  92.).  Mr.  Kirby,how. 
ever  (/be.  ciL)y  reasoning  from  analogy,  doubts  whether  the  egg  is 
laid  in  the  wasp  in  its  first  state,  and  the  larva  feeds  upon  it  in  its  kisL 
Rossi,  however,  was  of  this  opinion,  since  he  says  of  X.   vesparum, 
**  Cui  vespae  larva  antequam  cellulae  clauderentur  forte  incunabula 
dedisse  videtur."     These  circumstances  are  of  considerable  interest 
as  regards  the  natural  history  of  these  insects,  since  we  are  unac- 
quainted not  only  with  the  distinctions  of  the  sexes,  but  also  with  the 
situation  in  which  the  eggs  or  larvae  are  deposited,  and  at  what  period, 
or  in  what  manner,  the  connexion  between  these  Hymenoptera  and 
their  parasites  commences.     Reasoning  from  analogy,  we  might  sup- 
pose that  in  the  case  of  the  Andrena,  the  Stylops  has  the  same  instinct 
as  the  Chrysididse,  or  other  cuckoo-like  Hymenopterous  parasites, 
which  lay  their  eggs  in  the  nests  of  Hymenoptera  formed  in  sand  or 
wood,  and  which  are  similarly  closed  as  soon  as  the  egg  and  supply  of 
food  are  deposited,  and  of  course  before  the  larva  of  the  fosterer  is 
hatched.     The  larvse  of  these  Hymenopterous  parasites  are,  it  is  true^ 
external  feeders,  but  it  is  not  difficult  to  suppose  that  the  Stylops 
larvae,  if  hatched  afler  the  bee  larvse,  may,  as  soon  as  hatched^  eat 
into  the  body  of  the  latter,  or  even  into  the  pupa.     The  eggs  of 
Xenos  may,  on  the  other  hand^  be  at  once  introduced  into  the  body  of 

*  G.  H.  K.  Thwaites,  Esq.,  reared  many  specimens  of  a  Stylops  (one  of  which 
he  kindly  presented  to  me),  chiefly  from  females  of  a  species  of  Andrena,  at  the 
beginning  of  May  1838.  The  male  bees,  he  obserred  (in  a  letter  to  me),  do  not  appear 
till  the  third  week  in  May  ;  and  at  the  beginning  of  June  he  again  observed  the 
females  of  the  same  bee,  but  not  one  of  these  was  infested,  so  that  the  stylopired 
bees  are  at  least  a  month  earlier  than  the  others ;  hence  he  questions  whether 
the  short-lived  Stylops  can  lay  its  eggs  in  the  cells  of  the  latter  bees. 
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the  Polistes  larva,  in  consequence  of  its  cell  not  being  closed,  but  the 
same  mode  of  proceeding  more  probably  takes  place  in  both  genera. 
We  may  in  like  manner,  from  analogy  with  what  is  known  relative  to  the 
development  of  the  Ichneumonideous  parasites,  easily  imagine  that  the 
parasite  larva  may  remain  as  such  in  the  various  states  of  the  bee's  or 
wasp's  development,  and  not  undergo  its  change  to  the  pupa  state 
until  the  latter  has  arrived  at  the  imago  state.  But  these  are  mere  con- 
jectures, which,  from  the  anomalous  character  of  the  Strepsiptera,  may 
possibly  be  quite  contrary  to  the  real  economy  of  these  parasites  ;  but 
the  facts  now  known  relative  to  their  habits  will  not  warrant  us  in 
adopting  the  supposition  of  Messrs.  Kirby  and  Spence,  that  the  eggs 
are  apparently  deposited  in  the  abdomens  of  the  perfect  bees  or  wasps 
on  which  the  larvae  feed ;  indeed,  although  the  simultaneous  appear- 
ance of  the  bees  and  the  winged  Stylops  may  at  first  seem  to  sanction 
such  a  proceeding,  yet  that  fact,  taken  in  conjunction  with  the  short 
duration  of  the  Andrenae  in  the  winged  state  (together  with  the  fact 
of  a  stylopised  bee  having  been  found  before  quitting  its  cell),  would 
necessarily  prevent  such  a  proceeding,  the  Stylops  being  so  delicately 
organised  as  to  render  the  idea  untenable,  that  it  could  pass  so  long  a 
period  in  the  winged  state  as  it  must  necessarily  do,  supposing  its  de- 
velopment to  take  place  within  the  body  of  the  perfect  bee  alone. 
Many  of  the  Andrenae,  for  example,  appear  at  the  beginning  of  the 
spring,  and  remain  but  a  very  short  period  in  the  perfect  state;  if, 
therefore,  the  development  of  the  Stylops  was  so  rapid  as  that  the 
eggs  should  be  deposited  in,  and  the  perfect  Stylops  produced  from, 
the  Andrena  during  this  short  period  of  its  winged  existence,  it  would 
be  necessary,  in  order  to  insure  the  continuance  of  the  race  of  the 
Stylops,  that  such  perfect  Stylops  should  survive  till  the  following 
spring,  which  is  not  in  the  slightest  degree  probable.  The  depth  of 
the  cells  of  the  Andrenae  under  ground,  would  also  prevent  the  Sty- 
lops from  making  its  way  to  it  in  order  to  deposit  its  eggs  in  the  newly 
hatched  imago,  pupa,  or  larva;  whilst  Mr.  Pickering  contends  that  the 
apparent  want  of  any  oral  organs  by  which  the  Stylops  larva,  when 
hatched,  would  be  able  to  make  its  way  into  the  body  of  the  larva,  is 
sufficient  to  disprove  the  notion  that  the  egg  is  deposited  in  the  cell  of 
the  bee,  whence  he  is  led  to  adopt  the  theory  that  the  Stylops  deposits 
its  eggs  in  the  egg  of  the  Andrena.  This  idea  is  however  founded 
upon  the  examination  of  larvae  which  had  already  protruded  their 
heads  between  the  segments  of  the  abdomen  of  the  bee,  having  arrived 
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at  their  full  growth,  and  some  of  which  were  even  ready  to  burst  forth 
as  imagines ;  but  it  is  not  improbable  that  the  Stylops  larva,  during 
its  feeding  state,  may  possess  more  powerful  oral  instruments,  which 
are  subsequently  withdrawn,  just  as  is  the  case  with  the  mandibles  of 
the  larva  of  Diptera. 

In  such  uncertainty,  the  fact  that  the  sexual  distinctions  of  these 
insects  have  not  been  observed,  or,  rather,  that  all  the  specimens  which 
have  yet  been  examined  in  the  winged  state  are  apparently  males 
(judging  from  the  antennas  and  abdominal  appendages),  together 
with  the  circumstance  that  some  individuals  remain  unchanged  at 
the  time  when  others  assume  the  winged  (male  ?)  form,  are  deserving 
of  consideration  ;  as  is- also  the  following  observation.  In  the  spring 
of  1836,  whilst  keeping  numerous  stylopised  individuals  of  Andrena 
Gynnana  and  parvula,  in  the  hopes  of  rearing  the  Stylops,  I  observed 
a  number  of  excessively  minute  hexapod  creatures  creeping  amongst 
the  hairs  of  the  abdomen  of  the  bees  (which  were  evidently  much 
annoyed  at  their  presence),  and  which,  with  a  strong  lens,  I  distinctly 
saw  making  their  way  through  the  transverse  impression  near  the  ex- 
tremity of  the  upper  side  of  the  head  of  the  larva  of  the  Stylops*  (Jig. 
93. 18.) ;  and  in  this  manner  every  one  of  the  many  larvae  of  the  Stylops, 
which  I  hoped  to  rear,  perished.  Anxious,  however,  to  obtain  more 
knowledge  of  these  parasites  of  the  parasite,  I  opened  the  bodies  of  some 
of  the  bees  thus  attacked,  so  as  to  expose  the  moist  and  fleshy  body 
of  the  larvas  of  the  Stylops,  when  I  was  surprised  to  find  the  latter 
filled  with  an  extraordinary  number  of  them ;  some,  as  though  not 
su£Bciently  developed,  lying  in  an  arched  position ;  and  others,  nearer 
the  head  of  the  Stylops  larva,  struggling  towards  the  place  of  exit 
above  mentioned.  The  transparent  skin  of  the  larva  permitting  them 
to  be  clearly  visible,  I  do  not  hesitate  in  stating  that  there  must  have 
been  far  beyond  a  hundred  of  these  creatures  in  each  Stylops  larva. 
The  body  is  long  and  flattened  {fig*  93.  19.  one  highly  magnified), 
rather  narrow  towards  the  tail,  whidi  is  furnished  with  two  very  long 
setae ;  the  head  is  semicircular  and  flat,  with  two  dark  eye-like  patches 
at  each  posterior  angle,  and  apparently  destitute  of  antennae;  the 
body  is  composed  of  thirteen  segments,  including  the  head,  and  ex- 
cluding the  two  small  fleshy  tubercles  upon  which  the  anal  setas  are 
placed:    the  first  segment  of  the  body  is  transverse,  and  applied 

•  The  Senator  Van    Heyden  has   observed  the  same  circumstance  in    Xenos. 
(  TVoiM.  Ent,  Soe.  voL  i.  p.  Ixziv.) 
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closely  in  front  to  the  posterior  part  of  the  head,  but  easily  distin- 
guished therefrom ;  the  posterior  angles  of  the  remaining  segments 
are  terminated  by  several  setae.  The  legs  are  six  in  number,  attached 
to  the  lateral  under  surface  of  the  three  anterior  segments.  These 
creatures  creep  but  slowly  about  the  head  of  the  larva  (^fig.  93. 18.), 
and  amongst  the  hairs  of  the  bee*s  tail,  and  whilst  in  motion  they 
have  a  very  peculiar  mode  of  progression. 

These  Httle  creatures,  which  exhibit  many  points  of  resemblance 
with  the  supposed  larvse  of  Meloe  (Pediculus  melittae  f.),  give  rise 
to  various  queries  connected  with  their  economy,  which  it  is  difficult 
to  answer,  even  by  analogy.  That  every  Stylops  larva  should  be  thus 
infested  to  this  extent,  is  in  itself  singular ;  but  when  we  inquire, 
when  were  these  parasites  deposited  in  the  body  of  the  t;i/^ma/>feed- 
ing  parasite  Stylops  larva  ?  upon  what  will  they  now  subsist  ?  or  in 
what  situation  will  they  remain  until  they  are  again  enabled  to  place 
the  germs  of  their  progeny  in  a  similar  situation  in  the  body  of  the 
larva  of  the  Stylops  ?  we  are  compelled  to  admit  our  inability  to  offer 
any  satisfactory  reply.  Is  it  possible  that  they  may  be  the  larvae  of 
the  Stylops  in  an  active  form  ?  Such  an  opinion  is  opposed  by  the 
many  apparent  anomalies  which  would  attend  such  a  circumstance ; 
but  the  Strepsiptera  are  sufficiently  anomalous  to  warrant  the  proposal 
of  such  a  question.  Coccus,  Psyche,  Oiketicus,  Hippobosca,  and 
Aphis,  may  all  be  cited  as  possessing  anomalous  habits  and  modes  of 
development  which  would  exhibit  analogies  with  Stylops,  supposing 
the  female  Stylops  to  retain  its  larva  form,  and  to  produce  such  living 
young.  The  impregnation  of  such  a  female  might  easily  be  effected, 
although  remaining  in  its  fixed  position,  or  the  young  might  be  pro- 
duced  for  several  generations  without  such  an  act.  I  have  made  some 
farther  observations  upon  these  minute  parasites  in  the  Trans,  Ento^ 
moL  Soc,  vol.  ii.  p.  186. 

Mr.  Pickering  has  given  the  following  list  of  species  of  Andrenae 
which  he  has  observed  to  be  infested  with  Stylops : — Andrena  nigro- 
aenea,  A.  tibialis,  A.  rufitarsis,  A.labialis,  A.  fulvicrus,  A.  Collinsonana? 
A*  Mouffetella,  A.  varians,  A.  picicomis,  A.  parvula,  A.  Xanthura,  A. 
convexiuscula,  A.  Afzeliella,  and  several  new  species ;  to  which  he  has 
added,  from  my  collection,  A.  Gwynnana.  Recent  observations  have 
also  proved  that  the  allied  genus  Halictus  is  also  subject  to  the  attacks 
of  species  of  this  order.  (St.  Fargeau,  in  EncycL  M4th,  tom.  x.  p.  292.) 
Indeed,  Mr.  Dale  has  named  one  of  the  genera  Halictophagus,  on 
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the  bare  supposition  that  it  infests  Halictus,  the  type  H.  Curtisii 
having  been  found  in  company  with  the  males  of  Halictus  aeratus,  on 
the  15th  of  August,  in  one  of  which  he  found  a  pupa  exactly  at  the 
apex  of  the  abdomen.  (See  Dale,  in  Mag,  Nat.  Hist.  July  1830.) 
The  genus  Xenos  is  restricted  to  the  wasp  genus  Polistes,  X.  vesparum 
(Rossii  K.)  attacking  P.  gallica,  and  the  American  X.  Peckii  infesting 
P.  fuscata.  Rossi  also  mentions  Vespa  sexfasciata,  and  some  other 
more  minute  species,  as  infested  with  a  similar  foe.  Mr.  Kirby  found 
exuvise  in  V.  concolor,  an  exotic  species  of  the  restricted  genus  Vespa. 
(Sowerby,  Brit.  MiscelL  ^S.)  The  Senator  Van  Heyden  has  ob- 
served a  new  species  of  Xenos,  in  which  the  branches  of  Uie  antennae 
are  of  unequal  length,  in  Polistes  gallica,  and  another  species  much 
smaller  than  X.  Rossii,  in  a  species  of  Odynerus  (O.  auctus  ?).  M. 
Van  Rozer  had  also  observed  the  larva  of  a  species  of  this  genus  in 
the  body  of  Vespa  vulgaris.  (^Trans.  JEnL  Soc,  vol.  i.  p.  Ixxiv.)  Mr. 
Shuckard  also  possesses  other  exotic  species  of  wasps  similarly  infested. 
Mr.  Templeton  found  a  specimen  of  Elenchus  tenuicornis  ( Walkeri  ?) 
in  his  net,  in  which  he  had  placed  the  nest  of  a  Bombus,  whence  he 
thought  it  probable  that  it  was  parasitic  on  that  genus ;  but  having 
discovered  another  species  in  the  Mauritius,  where  the  genus  Bombus 
does  not  occur,  he  is  now  inclined  to  doubt  his  former  opinion. 
(Trans.  Ent  Soc.  vol.  i.  p.  174.)  The  Mauritian  species  he  considers 
to  be  probably  parasitic  upon  a  species  of  wasp  (Polistes  ?)  which  is 
frequent  in  that  island.  M.  L.  Dufour  has  also  observed  a  larva, 
evidently  of  one  of  these  insects,  with  the  head  exserted  between  the 
abdominal  segments  of  one  of  the  Fossorial  Hymenoptera,  Ammophila 
sabulosa  {Ann.  Set,  Nat.y  Jan.  1837,  p.  19.);  and  Mr.  R.  Temple- 
ton  captured  a  species  of  Sphex  at  Rio  Janeiro,  from  the  abdomen 
of  which  he  extracted  a  new  species  of  Xenos,  which  he  has  named 
X.  Westwoodii,  and  of  which  he  has  forwarded  a  detailed  descrip- 
tion and  figures  to  the  Entomological  Society  of  London. 

The  species  seem  widely  distributed,  although,  from  their  minute  size, 
they  have  hitherto  escaped  the  observation  of  collectors  abroad.  The 
genus  Stylops,  of  which  there  appear  to  be  many  species  (of  which  suf- 
ficient comparative  characters  have  not  yet  been  given),  has  hitherto 
been  found  only  in  England,  if  we  except  S.  Childrenii  Gray^  dis- 
covered in  a  North  American  bee ;  Xenos  occurs  in  the  middle  and 
south  of  Europe,  and  in  North  America ;  X.  Westwoodii  was  found 
in  a  Brazilian  Sphex ;  Elenchus  in  England,  as  well  as  in  the  island 
of  Mauritius ;  R.  Templeton  having  captured  many  specimens  of  an 


STREPSIPTERA.  S05 

extremely  minute  species,  in  his  sweeping-net,  in  that  island,  and 
which  I  have  described  under  the  name  of  £1.  Templetonii  ( TVans. 
EnL  Soc.  Land,  yol.  i.  p.  173.  pi.  17*  f*  15.);  and  R.  H.  Lewis 
informs  me  in  a  recent  letter  that  he  has  captured  a  Stylopized  bee 
in  Van  Diemen's  Land.  Halictophagus  has  hitherto  only  occurred 
in  England ;  indeed,  English  entomologists  may  justly  be  proud  of 
the  great  share  which  they  have  had  in  extending  our  knowledge  of 
the  limits  of  this  singular  tribe  of  insects. 

These  insects  appear  at  different  times  of  the  year.  The  majority 
of  the  individuals  of  Stylops  have  been  found  in  the  beginning  or 
middle  of  the  spring,  as  early  as  the  middle  of  March,  until  the  middle 
of  May,  which  is  owing  to  the  species  of  Andrenae,  which  they  infest, 
bursting  forth  at  that  time.  Mr.  Pickering's  discovery  of  one  in  th^ 
body  of  a  bee  which  had  not  quitted  its  cell,  in  the  month  of  De- 
cember, shows  that  the  appearance  of  the  Stylops  is  synchronous  with 
that  of  the  Andrena.  Xenos  Vesparum,  according  to  Rossi,  comes  forth 
in  August  and  September.  The  specimens  of  Elenchus  tenuicornis  K, 
have  been  captured  in  June  and  July,  and  beginning  of  August,  by 
sweeping  grass ;  and  Halictophagus  Curtisii  on  the  15th  of  August. 

It  is  exceedingly  difficult  to  speak  with  decision  as  to  the  relations  of 
this  order.  Rossi,  the  first  observer  of  one  of  the  species,  regarded  it 
as  Hymenopterous,  **  Insectum  novi  generis  Ichneumoni  proximum." 
Mr.  Kirby  at  first  considered  that,  from  its  mode  of  life,  it  ought  also 
to  belong  to  that  order,  and  to  the  genus  Ichneumon,  although  so 
greatly  differing  from  its  characters ;  whilst,  from  its  elytra^  it  ought 
to  be  Coleopterous,  although  possessing  little  of  the  general  habits  of 
that  order ;  adding,  <<  Perhaps  it  had  better  be  considered  as  Hemipter- 
ous"  [in  the  Linnsean  sense  including  the  Orthoptera  Oliv.*2  >  *^  l^ut,  till 
an  opportunity  occurs  of  examining  more  specimens,  it  would  be  rash  to 
speak  too  positively  upon  this  head."  (Mon.  Ap.  AngL  vol.  ii.  p.  112.) 
In  his  more  detailed  memoir,  published  in  the  LinruBan  Transactions^ 
Mr.  Kirby  observed  that,  "  With  respect  to  the  place  of  Strepsiptera 
in  the  system,  it  seems  to  me  that  this  order  should  follow  Coleoptera; 
for  its  metamorphosis  being  different  from  that  of  Orthoptera  and 
Hemiptera,  and  nearer  to  that  of  Coleoptera,  this  seems  its  most 
natural  situation,  considered  as  an  elytrophorous  order."      (Op.cit 

•  Mr.  Haworth  thought  it  as  allied,  but  remotely,  to  those  Cimicee  whose 
acutella  cover  the  abdomens.    (TVaiw.  Ent,  Soc.  1807,  p.  60.) 

VOL.  II.  X 
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vol.  xi.  p.  108.)  Lamarck  placed  it  amongst  the  Diptera.  Latreille 
places  it  between  the  Lepidoptera  and  Diptera,  observing  that,  in  a 
natural  system^  they  should  immediately  succeed  Eulophus,  and  other 
parasitic  Hymenoptera.  'Jurine  regarded  it  as  intermediate  between 
the  Hymenoptera  and  Diptera*.  Mr.  MacLieay,  combining  the  opinions 
of  Kirby,  Latreille,  and  Jurine,  places  the  Strepsiptera  between  the 
Coleoptera  and  Hymenoptera,  as  an  osculant  order.  (^Hor<B  EnL 
p.  425.)  It  would  occupy  far  too  great  a  space  to  review  the  grounds 
upon  which  these  various  relations  are  supposed  to  rest ;  and  which 
are  founded,  indifferently,  upon  structural,  metilmorphotic,  or  economic 
considerations.  I  cannot,  however,  but  observe,  that  whilst  the  mouth 
appears  to  me  to  present  the  greatest  analogy  to  that  of  the  Lepi- 
doptera, the  nature  of  the  transformations  is  much  nearer  that  of  the 
coarctate  Diptera  (although  the  head  of  the  larva  does  not  appear  to 
be  of  variable  form),  some  of  which  are  also  equally  entomobious. 
The  branched  antennae  of  Eulophus,  or  the  longitudinally  folded  wings 
of  Leucospis,  offer  but  very  slight  grounds  of  support  (in  addition  to 
the  parasitic  habits  of  these  genera)  to  the  supposed  relation  of  the 
Strepsiptera  and  Chalcididae ;  whilst,  at  the  same  time,  the  whole 
structure  of  these  insects  in  the  imago  state  removes  them  from  the 
Diptera,  whereas  it  must  be  admitted  that,  in  respect  to  the  general 
structure  of  the  body  (and  by  adopting  the  view  given  above  of  the 
thoracic  segments  and  nature  of  the  alary  appendages),  the  Streps- 
iptera are  intermediate  between  such  Coleoptera  as  Atractocerus,  and 
such  Orthoptera  as  Phasma. 

The  order  consists  of  only  a  single  family,  Stylopidse  Kirhy.* 


Order  LEPIDOPTERA  t  Linn.  ( Ghssata  Fahr.) 

Char.  Wings  four,  large,  extended,  membranous,  covered  on  both 
sides  with  minute  imbricated  scales ;  often  connected  together  by 
a  hook  and  bristle ;  neuration  branching. 


t  BiBLiooE.   Refea.  to  Lepidoftbra  in  oenerau 

a.    General  Lepidoptera  ofdU  Countries, 

Cramer.     Uitlandsche  Kapellen,  &o.  4  vols.  4ta  Utrecht,  1775-82,  with  a  suppk 
mentary  Tolume  hy  Stoil. 


LEPIDOPTERA.  307 

Mouth  with  rudimental  labrum  and  mandibles ;  maxUls  antliate, 
sometimes  with  minute  palpi ;  labrum  rudiraentali  with  two  large 
labial  palpi. 

TibisB  spurred;  anterior  with  an  inner' spur. 

Thorax  forming  an  ovate  mass  ;  prothorax  very  small,  furnished 
with  a  pair  of  patagia ;  mesothorax  largest,  with  a  pair  of  large 
tegulae.' 

Pupa  obtected. 
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The  present  order,  comprising  the  numerous  and  beautiful  tribes  of 
butterflies  and  moths,  derives  its  Linnaean  name  from  Xcttic,  a  scale, 
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&c  1747,  4to. 
DcTmis  and  SchijffermuUer.     Verzeichniss  der  Schmetterlinge  der   gegend  Wiener. 

Vienna,  1775.  —  Ditto,  edited  by  Illiger  and  Hafeli.    2  vols.  Brunsw.  8vo. 
1801 
Charpentier,     Die  Zinsler  Wicklcr,  See,   des  System.    Verz.  der  Schmetterl.  der 

Wiener  gegend.  8vo.  Brunswick,  1821. 
L<upeyres.     Kritische  Revision  des  Syst.  Verz.  Schmett.  Wien.,  in  IUiger*s  Mag. 

band  ii.  and  iv. 
ffubner.     Beytr.  zur  Gesch.  der  Schmett.  2  vols.  8vo.  Augsb.  1786-90.  —  Ditto, 

Samml.    Europaisch.     Schmetterl.     Augsb.     1805.  —  Ditto,     Gesch.     £uix>- 

paisch.   Schmetterl.  4to.   Augsb.   1806  (containing  the  Transformations^  and 
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and  irrepa,  wings ;  those  organs  furnishing,  as  usual  in  the  Linnsean 
classification,  one  of  the  chief  characteristics  of.the  order,  and  conse- 
quently its  name. 


continued    by     Geyer).  —  Ditto,    Systemat.    Alphabet.    Verzeichn.    Europ. 

Schmetterl.  8vo.  Augsb.  1826. 
Hoffmansegg,     Erat.   Nachtr.   zu  Veneichn.  von  Hubner*s  Schmett    in  Illiger's 

Magaz.  5  band. 
PezoUU     Lepidopt.  Aniangsgrunde  Coburg,  1796,  8vo.  with  pi. 
Sepp,    Beschouwing  der  Wonderen  Gods,  &c.  5  vols.  4to.  Amsterdam,  1760.  1834. 
L* Admiral,    Naauwkeurige  Waameemingen,  &c.  folio,  1740-62,  S3  plates. 
Lier  et  DuvaL     Collect,  des  Lepid.  des  Pays  Bas.  8to.  torn.  i.  1827. 
Salis,     Beitr.  zur  Lepidopt.  d.  Alpen.  in  Alpina.  b.  ii.  1807. 
Schneider,     System.  Beschr.  der  Europ.  Schmett.  Halle,  1787.  —  Ditto,  Lapland- 

ische  Schwedische  Schmetterl.,  in  his  Entorool.  Magaz.  yol.  i. 
Tauscher.     Lepid.  Russiae  Indigen.,  in  M^m.  Soc  Moscow,  tom.  i.  and  ii. 
Mtdier,  C.  L.  K     Lepid.   Silesica.     Breslaw,  1773.  —  Ditto^   Faun.  Lepid.  Silcsi- 

aca.     1802.  -—Fauna  Lepidopt  Silesiaca.     Breslaw,  1802,  2hefte. 
Meigen.     System.  Beschr.  der  Europ.   Schmetterl.  4to.   Aix-la-Chapelle,   1828,  in 

parts. 
Boie.     On  Danish  Lepidoptera,  in  Kroyer's  Nat  Hist  Tidskr.  heft  ▼.  tL 
Prunner,     Lepidopt  Pedemontana.  8to.  August.  Tauiin,  1798. 
Battitta  Repatta.     List  of  Lepidopt  Larvae,  in  Italian,  1793  (in  Brit  Mus.). 
SckoU,     Raupenkalendar.     Frankfort,  8vo.    1829.  —  Schmetterlings  Kalendar,  u. 

Syst  Verz.  Schmetterl.  Deutschl.  8vo.   Frankfort,  1830. 
Vogel.     Chronologische  Raupenkalendar.     Berlin,  Sto.  1834,41  col.  pi. 
Evertmann,     Enumeratio  Lepid.   Fluy.  Volgau  et  Montes  Ural.,  &c.   Bull.   Soc. 

Nat  Moscow,  tom.  iii Ditto,  Lepidopt  Species  Orenburg,  &c.,  M6m.  Soc. 

Nat  Mosc.  tom.  viii.  —  Ditto,  in  ditto,  1 837. 
Ernst  and  EngramdU.     Insectes  de  TEurope  (Lepidopt).  4to.  8  vols.  1779-93. 
Hegeer.     Beitrage  zur  Schmetterlingskunde  Sicilianisch.     Wien,  1888,  4to. 
Keferstein,     Obserr.  sur  TApparition  des  Lepid.  (various  notices  in  Silbermann, 

Rev.  Entomol.  tom.  ii.). 
De  Sdys  Longehamps,     Catal.  Lepidopt  de  la  Belgique.     Liege,  1837,  8vo. 
Schaffer.     Nomenclator  Entomologicus.  heft  i.  Regensberg,  8vo.  1 834. 
Leiner.     Katalog  Lepidopt.  in  Umgebung  v.  Constanz,  in  Isis,  1829. 
Rambw,     Catal.  Lepid.   de  Tile  de  Corse,  in  Annal.   Soc  Ent  France,  tom.  v. 

p.  1,  2. 
Than  and  SchenJu     Fauna  von  Thuringen,  band  iv.  Schmetterl.     Jena,  1837. 
Sodofiky.     Lepid.  Livoniae  Observ.,  Bull.  Soc.  Imp.  Mosc.  tom.  i.  1829.  -—  Ditto, 

in  ditto,  1837,  several  articles  upon  Russian  Lepidoptera. 
EoBar.     Cat  Systemat  Lepidopt  Austria,  in  tom.  ii.  M6m.  States  de  TAutriohe, 

1832.  Vienna,  8vo. 

D.   Extra- European  Lepidoptera. 

LefAtre.      Descript  de  quelq.  Lepidopt  Noct  Hyperbor^ens,  in  Ann.  Soc  Ent 
Fr.  18S6. 
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The  number  of  these  insects  is  yery  great,  nearly  equalling  any  of 
the  other  orders,  with  the  exception  of  the  Coleoptera ;  thus,  Dr 
Burmeister  supposes  them  to  amount  to  not  fewer  than  12,000,  or 
nearly  one  sixth  of  the  whole  of  the  insect  tribes  ;  and  Stephens  de- 
scribes nearly  2000  species,  or  nearly  one  \  fiflh  of  our  indigenous 
insects.  The  number  of  exotic  species  is  probably  even  greater,  con- 
sidering the  greater  share  of  investigation  which  has  been  given  to 
the  more  minute  species  of  the  order  in  this  country*  Uiau  on  the  Con- 
tinent, whence  we  may  infer  that  much  still  remains  to  be  done.  Ama- 
teurs enough  are  to  be  founds  both  at  home  and  abroad,  who  content 
themselves  with  collecting  and  describing  the  more  showy  and  larger 

Petiver.     Lepidoptera  of  the  Philippine  Islands,  Phil.  Trans.  1702. 

Merian.     Metamorph.  Insect.  Surinamens.     Amsterdam,  1705,  fol.  with  60  color. 

pi.  (various other  editions.]— -Review  of  ditto,  by  L.  Guilding,  in  Mag.  Nat. 

Hist.  July,  1834. 
Abbott  and  Smith.  The  Nat.  Hist  of  the  rarer  Lepid.of  Georgia,  2  vol.  fol.  Lond.  1 797. 
Boisduval  mtd  Leconte.    Hist  G^n^raleet  Iconogr.  L^pidopt.  et  Chenilles  de  l*Amer. 

Sept  Svo.  Paris,  1829  (in  livraisons). 
Sbrafield.     A  Descriptive  Catalogue  of  the  L^pidopt  Insects  contained  in  the  Mu- 
seum of  the  East  India  Company.     London,  4to.  1828~29>  2  parts. 
JBuhner,     Sammlung  Exotisch.  Schmetterl.  439  tab.  4to.   Augsburg,  1 806.  —  Bei- 

trage  sur  Samml.  Exot.  Schm.  4to.  Augsburg,  1818.  Index  Exot.  Lepid.  4to. 

August    Vindel.  1821. 
MenetrUs.    Observ.  sur  quelq.  Lepid.  du  Bresil,  in  Mim.  Soc.  Natur.  Mosc.  torn.  viL 
Poey,     Centurie  de  Lepidopt  de  Tile  de  Cuba.  Svo.  Paris,  1832. 
ffienker,     Lepid.  Nov.  Mus.  Berol.  4to.,  edited  by  Klug,  parti.  1837. 
EseluchoUz,     Description  de  Papillons  Exotiq.  et  Nouv.  du  Voyage  autour  du 

Monde  du  Rurick,  in  Kotzebue's  Voyage,  torn.  iii. 
Lewin.     Prodromus  Entomology,  or  Nat.  Hist,  of  Lepid.  of  New  South  Wales,  4to. 

London,  1805  (18  pi.). 
BoiadutHil,     Faune  Entomol.  de  Madi^ascar,  &c.,  Lepidoptera.     Paris,  Svo.  1832. 

(Voyage  de  I'Astrolobe.)  —  Ditto,  in  Nouv.  Ann.  du  Museum,  torn.  ii. 
And  the  general  works  of  Lintuxtu,  Fabr ictus,  Romer,  Roselt  ShaWf  Drury,  Donovan, 

Paiitot  Beauoais,  Sulzer,  De  Geer,  Lyonnet,  Panzer,  Gvirin,  Klug,  {Ehreniberg,') 

Perty,  LatreiOe,  (Humboldt,)  Griffith,  Stephens,  Curtis,  the  Encychp6die  Mitho- 

dique,  BouchS  (Naturgeschichte,  containing   descriptions  of  numerous   larvae 

and  pupae),  &c. 

*  A  recent  continental  reviewer  has  expressed  his  astonishment  that  so  great  a 
proportion  of  Wood*s  Index  Entomciogicus  should  be  occupied  with  the  minute 
Lepidoptera.  **  Vorzuglich  die  Microlepidopteren  sind  mit  Vorliebe  und  Geschick- 
lichkeit  behandelt,  und  sie  allein  ftillen  uber  die  Halfte  des  Werke,  da  sie  von  den 
Pyraliden  ab  mit  dem  eilften  Hefte  beginnen."  Germar*s  Zeitschr  fiir  die  Entom, 
vol.  i.  p.  351.  1839. 
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species  of  the  order,  but  the  minute  species  have  been  much  neglected 
even  by  professed  Lepidopterists  ;  whilst  the  principles  of  the  classi- 
fication of  the  order,  and  the  philosophical  investigation  of  the  cha- 
racters of  the  species  in  their  different  states,  have  been  almost 
entirely  neglected  by  the  majority  of  writers ;  thus  even  in  the  most 
elaborate  works  hitherto  published,  such  as  the  Weiner  Verzeichniss 
and  Dr.  Horsfield's  Lepidoptera  Javanica,  we  find  so  important  a  cha- 
racter as  the  neuration  of  the  wings  entirely  overlooked ;  and  in  the 
still  more  recent  work  of  Boisduval,  the  neuration  of  the  wings,  and 
the  preparatory  states,  are  alene  considered  as  of  importance.  Under 
such  circumstances,  therefore,  it  is  not  surprising  that  the  natural 
arrangement  of  the  entire  order  has  still  to  be  effected^  and  that  La- 
treille's  observation, "  Lepidopterorum  ordo  entomologorum  scopulus ; 
horum  insectorum  etenim  instrumenta  cibaria  simplicia ;  antennse  pro 
sexu  diversas ;  metamorphoses  permultorum  nobis  ignotie ;  idcirco 
nepotes  nostri  methodum  optimam  soli  confident  *'  (  Genera  Cmst,  Sfc. 
vol.iv.  p.  186.),  is  as  correct  as  when  it  was  written,  thirty  years  ago. 
Materials  are,  however,  accumulating  upon  our  hands,  which  will 
lighten  the  difficulties  of  the  task  by  degrees ;  thus,  whilst  Sepp, 
Lyonnet,  Harris,  Hubner,  Horsfield,  Stoll,  Lewin,  Abbot,  and  others 
have  investigated  the  metamorphoses  of  many  species  of  Europe,  Java, 
South  America,  New  South  Wales,  and  North  America,  Curtis  and 
Horsfield  have  investigated  the  structure  of  various  external  parts 
of  the  imago,  and  Lyonnet,  Herold^  and  Newport  have  most  laboriously 
detailed  the  internal  anatomy  of  the  goat  moth,  cabbage  butterfly,  and 
privet  hawk  moth  in  all  their  stages. 

The  imago  state  is  characterised  by  several  peculiarities  not  occur- 
ring in  any  of  the  other  orders.  The  body  is  compact,  and  densely 
clothed  with  hairs  or  scales  ;  the  head  is  free,  not  being  received  into 
a  frontal  prothoracic  cavity,  but  attached  by  a  narrow  ligament ;  it  is 
furnished  at  the  sides  with  a  pair  of  large  granulated  eyes  **,  and  its 
hinder  part  often  with  a  pair  of  ocelli,  which  are  generally  hidden  by 
the  thick  covering  of  hairs  or  scales :  the  antennae  are  inserted  on  the 
upper  part  of  the  head,  and  are  generally  long  and  multiarticulate, 
very  variable  in  fcnrm,  and  often  very  complicated  in  the  males ;  the 

*  The  number  of  facets  in  the  eyes  of  these  insects  varies  considerably :  thus,  in  the 
silkworm  moth  there  are  6236 ;  in  the  goat  moth  11,300 ;  in  the  eye  of  one  species 
of  butter6y  1 7,325 ;  or  34,650  in  both  eyes,  according  to  a  calculation  by  M.  Puget, 
quoted  by  Oeofiroy.  (Hist.  abr.  Ins.  vol.  i.  p.  4.) 
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mouth,  at  first  sight,  appears  to  consist  of  a  long  and  delicate  spirally 
convoluted  organ,  which,  when  examined^  is  found  to  consist  of  two 
pieces,  each  of  which  is  sometimes  provided  with  a  small  jointed 
appendage  or  palpus  at  its  base.  This  very  slender  proboscis* 
(spiritrompe,  or  spirignatha,  as  it  is  called  by  Latreille,  or  antlia  by 
Kirby  and  Spence)  is  employed  to  pump  up  the  nectar  of  flowers, 
upon  which  alone  it  subsists,  into  the  mouth  and  stomach  of  the  insect, 
and  which,  from  its  peculiar  construction,  is  admirably  adapted  for 
penetrating  to  the  depths  of  the  narrowest  blossoms.  When  at  rest, 
it  is  coiled  up,  and  defended  by  two  large  and  compressed  palpi, 
composed  of  three  joints  inserted  upon  a  fleshy  piece,  soldered  to  the 
front  of  the  head.  The  peculiar  structure  of  this  instrument  had 
been  long  described  by  Swammerdam,  Reaumur,  and  others ;  but  it 
was  to  the  philosophical  acumen  of  Savigny  that  we  are  indebted  for  a 
clear  demonstration  of  the  real  nature  of  these  parts^  and  a  know- 
ledge of  the  existence  of  all  the  organs  of  a  mandibulated  mouth  in 
tlie  oral  apparatus  of  a  butterfly^  modified,  indeed,  as  may  easily  be 
supposed,  to  such  an  extent,  that  the  author  who  describes  two 
minute  fleshy  organs,  wide  apart,  and  placed  above  the  base  of  the 
spiral  apparatus  as  mandibles,  the  two  pieces  of  which  the  proboscis 
is  composed  as  a  pair  of  maxillae,  and  the  piece  soldered  flatly  to  tiie 
front  of  the  head  as  the  lower  lip,  is  liable  to  be  treated  with  ridi« 
cule,  although  the  situation  of  tlie  various  parts,  and  especially  the 
position  of  the  palpi,  proves  them  to  be  strictly  analogous  to  the 
several  organs  observed  in  the  true  mandibulated  insects.  The 
change,  indeed,  which  these  organs  undergo  in  the  passage  from  the 
caterpillar  to  the  perfect  state  is  most  singular :  in  the  mouth  of  the 
former,  for  instance,  the  upper  lip  and  mandibles  are  well  developed, 
the  mastication  of  leaves  being  chiefly  performed  by  the  latter  organs, 
whilst  the  maxillae  and  lower  lip  are  small  and  fleshy  organs,  the  max- 
illary palpi  minute,  but  distinct,  the  labial  palpi  almost  obsolete,  and 
the  labium  terminating  in  a  spinneret ;  whereas,  in  the  imago  every  one 
of  these  organs  is  in  an  exactly  opposite  degree  of  development :  the 
upper  lip  and  mandibles,  it  is  true,  exist  (as  in^.  95. 4.  a,  mandible,  b, 
labrum),  but  in  so  rudimental  a  state  as  not  to  be  of  any  use  in  feeding, 
whilst  the  maxillae  and  the  labial  palpi  are  enormously  developed 

*  Fabricius,  who  named  the  Dipterous  insects  Antllata,  gave  the  name  of  proboscis 
to  their  mouth,  and  applied  the  name  of  lingua  to  the  mouth  of  the  Lepidoptera, 
although  in  strictness  it  ought  only  to  be  applied  to  a  single  organ  of  the  mouth. 
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{fig.  95. 3.  head  of  Pap.  Machaon  sideways,  with  the  spiral  maxillse 
partly  unfolded ;  95.  4.  c,  base  of  maxillae  ;  95.  5.  f,  labium  ;  g,  base  of 
labial  palpus,  and  d,  rudimental  maxillary  palpus  at  the  base  of  the 
maxillae ;  95.  6.  labium  detached,  with  one  of  the  labial  palpi).  Some 
Lepidoptera,  however,  take  no  food  in  the  perfect  state,  and  their 
mouth  organs  are  accordingly  almost  atrophied ;  this  especially  takes 
place  amongst  the  Bombycidae,  where,  as  in^.  105.  9.,  the  maxillae 
(one  of  which,  the  lefl^  is  alone  represented)  are  so  much  reduced  in 
length  as  to  be  useless,  although  the  labial  palpi  {fig,  105.  i.  3.)  are 
of  considerable  size  (their  place  of  insertion  in^.  9.  is  indicated  by 
the  two  ovals  at  the  base  of  the  maxillae).  In  the  Hepiali,  however 
{fig,  104. 12.)  the  labial  palpi  are  even  obsolete,  and  in  the  emperor 
moth  {fig.  105.4.),  the  mouth  organs  are  only  indicated  by  minute 
fleshy  tubercles  arranged  in  a  circular  space  in  the  middle  of  the 
under  side  of  the  head.  In  the  genus  Aglossa,  as  the  name  implies, 
the  mouth  is  described  (but  erroneously)  as  being  obsolete.  Cor- 
responding variations  of  course  occur  in  the  development  of  the 
digestive  organs  of  the  imago :  thus,  in  some  of  the  typical  Sphin- 
gidae  in  which  the  spiral  apparatus  attains  its  greatest  length, 
nearly  equalling  that  of  the  entire  body,  the  stomach  is  scarcely 
smaller  than  it  is  in  the  pupa  state  (Newport,  in  PAt7.  Trans, 
1834,  vol.  xiv.  figs.  12,  13.  c,  d)\  whereas,  in  the  Dendrolimus 
pini,  in  which  the  parts  of  the  mouth  are  atrophied,  with  the 
exception  of  the  labial  palpi,  the  stomach  is  almost  obsolete. 
(Suckow,  AmU.  Physiol,  UrUersuch.  tab.  2.  f.  10.  h.)  Of  the  lower 
parts  of  the  mouth,  the  labial  palpi  are  those  which  are  most  rarely 
effaced :  next  to  these  are  to  be  mentioned  the  maxillae  themselves  ; 
the  maxiUary  palpi  being  often  obsolete,  even  when  the  maxillae  are 
at  their  highest  state  of  development.  Thus  in  Papilio  Machaon, 
Cynthia  cardui,  and  Sphinx  celerio,  these  palpi  are  scarcely  discern- 
ible ;  whereas  in  Zygaena  scabiosae  they  are  more  distinct  (fig.  103. 
10.),  and  still  more  strongly  in  Galleria,  Crambus,  and  some  other 
of  the  minute  Lepidoptera.  (Savigny,  Mint,  sur  ies  Anim.  sans  Ver^ 
tebresy  fasc.  l.pl.  1,  2,3.)  InLampronia,  Euplocamus,  and  some  others 
figured  by  Curtis,  they  are  still  more  elongated,  considerably  exceed- 
ing the  maxillae  themselves  in  length. 

The  thorax  is  robust  and  compact,  the  prothoracic  portion  minute, 
owing  to  the  fore  legs  performing  no  supplemental  functions,  whilst 
the  mesothorax,  to  which  is  attached  the  anterior  pair  of  large  wings,^ 
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is  greatly  enlarged,  the  metathorax  being  again  reduced  in  size. 
The  prothorax  bears  upon  its  upper  side  a  pair  of  organs,  especially 
characteristic  of  the  order,  namely,  a  pair  of  scales  covered  with 
hair  quite  distinct  from  the  wing-covers  (tegulse),  which  Kirby  and 
Spence  call  patagia  or  tippets,  but  which  have  been  overlooked  by 
all  other  authors  except  Chabrier,  who  first  discovered  them,  or  else 
confounded  them  (as  by  Burmeister^  Translation^  p.  77.)  with  the  true 
tegulae :  they  are  described  as  vesicles  appearing  full  of  liquid  and 
of  air,  and  are  placed  at  the  sides  of  the  pronotum  (^.  105.  6.,  being 
the  two  transverse  oval  parts  figured  in  the  transverse  piece 
succeeding  the  head) ;  the  prothorax^  is  often  difierently  coloured  to 
the  remainder  of  the  thorax :  thus,  in  the  large  Papilionids,  it  is 
marked  with  conspicuous  red  spots.  The  mesothorax  is  furnished  at 
the  sides  with  a  pair  of  large  triangular  scales  called  pterygodes  by 
Latreille,  paraptera  by  MacLeay,  or  tegulae  by  Kirby  and  Spence, 
affixed  at  the  base  of  the  anterior  wings  on  the  upper  side,  often 
clothed  with  hairs  of  a  different  colour  to  the  rest  of  the  mesonotum 
(as  in  Arctia  villica).  The  form  of  these  organs  is  very  variable, 
giving  to  the  thorax  a  diversity  of  appearance  :  thus,  in  the  genus  Cu- 
cuUia  (belonging  to  the  family  Noctuidae),  they  are  very  large,  and 
the  thorax  is  pushed  forwards,  forming  a  sort  of  hood  over  the  head  ; 
whilst,  in  Xylina,  they  are  more  elongated,  and  give  to  the  sides  of 
the  thorax  an  elevated  appearance^  with  the  centre  depressed.  In 
^ff,  105. 6.,  the  right  parapteron  is  shaded  with  longitudinal  lines, 
the  left  one  being  removed  to  show  the  mesothoracic  spiracle.  The 
scutellum  of  the  mesothorax  occupies  the  hind  part  of  this  segment. 
The  metathorax  is  a  shorter  transverse  piece  composed  of  an  anterior 
and  posterior  piece,  with  two  lateral  ones  of  a  triangular  form,  the 
apices  of  which  meet  in  the  middle  of  the  metanotum.  This  part 
is  dotted  in  j^g,  105. 6. ;  its  small  anterior  portion  I  have  considered 
as  the  prsescutum  of  the  metathorax,  the  two  lateral  pieces  as  con- 
jointly forming  the  scutum  and  the  posterior  part  as  the  scutellum* 
(Griffith,  An,  Kingd,  pi.  121.  three  upper  figures,  Saturnia  pavonia 
major.)  The  segment  immediately  following  this  dotted  portion  has 
a  membranous  wrinkled  appearance  in  Cossus  ligniperda  (Lyonnet, 
Posth.  M&m.  pi.  46.  f.  4*.  segment  4*.),  which  might  lead  to  the  idea 
that  it  was  analogous  to  the  semicircular  membrane  represented  in  my 
fig.  72. 1.  and  2.t,  and  considered  (p.  92.  note  anbt)  as  analogous  to 
the  funiculus  of  the  petiolated  species ;  but  on  examination  of  other 
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species,  especially  Saturnia  pavonia  major,  I  have  found  this  piece  to 
be  of  a  similar  consistence  with  the  other  abdominal  segments. 

The  wings  are  attached  to  the  lateral  and  superior  parts  of  the 
meso-  and  meta-thorax,  and  are  always  present,  except  in  a  few  species, 
of  which  the  females  alone  are  apterous,  or  have  the  wings  reduced  to 
small  and  useless  appendages :  these  wings  are  of  large  size,  and  are  not 
folded  up  *  ;  the  two  fine  layers  of  membrane  of  which  the  wings  are 
composed,  like  the  upper  and  lower  surface  of  a  leaf,  are  kept  expanded 
by  a  number  of  longitudinal  corneous  veins,  or  nerves,  as  they  have 
been  called,  but  which  Dr.  Leach  termed  Pterygostia,  or  wing-bones* 
These  veins  here  as  in  the  Diptera  and  Hymenoptera,  according  to  their 
number  and  position,  offer  very  important  characters  for  generic  dis- 
tribution, but  which  have  been  too  much  neglected  by  Lepidopterists. 
M.  Boisduval,  in  his  recent  work,  has  delineated  these  nerves  in  many 
of  the  genera  of  butterflies ;  although  it  is  but  proper  to  observe  in 
justice  to  our  own  countrymen  Harris  and  Jones,  that  they  long 
ago  published  observations  on  this  subject,  the  latter  in  the  2d  vol. 
of  the  Linncean  Transactions,  in  which  the  same  subject  was  well 
treated.  The  wings  in  this  order  offer  another  peculiarity,  since, 
instead  of  being  naked  and  transparent,  they  are  clothed  with 
a  double  layer  of  minute  scales,  somewhat  resembling  those  of 
fishes.  These  scales,  upon  which  the  beauty  of  these  insects  so 
entirely  depends,  are  easily  detached  in  the  form  of  a  fine  dust,  and, 
when  examined  under  the  microscope,  are  exceedingly  variable  in 
their  form,  but  generally  more  or  less  wedge-shaped,  or  oval ;  some- 
times toothed  or  notched  at  the  broadest  end,  and  having  a  slender 
point  at  the  base,  by  which  they  are  attached  upon  the  membranous 
surface  of  the  wing,  which,  when  denuded,  presents  the  appearance  of 
numerous  minute  impressions  arranged  in  lines,  in  which  the  base  of  tlie 
scales  are  planted,  being  laid  upon  each  other  like  the  tiles  on  the  roof 
of  a  house  (^^g.l05. 5.).  Lyonnet,  in  his  posthumous  memoirs,  has  filled 
several  quarto  plates  with  representations  of  these  scales,  varying  to 
almost  every  form,  taken  from  the  wings  and  body  of  the  goat  moth, 
so  that  the  suggestion  of  a  writer  (Mag.  Nat*  Hist.  No.  11.),  that  the 
form  of  these  scales  might  be  used  for  specific  characters,  is  entitled 
to  no  weight.  Some  species  have  a  double  layer  of  these  scales  on  both 
sides  of  the  wings,  the  under  layer  usually  consisting  of  white  scales. 
llie  number  of  these  scales  is  very  great,  there  being  more  than 

*  The  PterophorL  offer  a  partial  exception  to  this  rule. 
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400,000  on  the  wings  of  the  silkworm  moth  according  to  Leuwenhoeck : 
in  some  species,  however,  the  wings  are  partially,  or  even  entirely, 
denuded  of  scales ;  and  in  others,  small  patches  only  are  thus  denuded, 
as  in  the  great  atlas  moth.     In  many  species,  these  scales  exhibit  the 
most  brilliant  metallic  tints,  so  that  in  the  bright  light  of  the  sun  it  is 
almost  impossible  to  look  upon  them  :   such  is  especially  the  case  with 
the  splendid  blue  Brazilian  species  of  Morpho :   others,  again,  have 
the  under  side  of  the  wings  ornamented  with  beautiful  silvery  spots, 
occasioned,  according  to  Kirby  and  Spence  (Introd.  vol.  iii.  p.  652.)y 
by  the  high  polish  of  their  surface,  and  the  purity  of  the  white  colour 
of  the  scales,  contrasted  with  the  dull  opake  colour  of  the  wings.    It  is 
only  very  recently  that  the  surface  of  these  scales  has  been  microscopi- 
cally examined  with  the  view  of  ascertaining  the  mode  in  which  the  beau- 
tiful  colours  which  they  exhibit  is  produced.     M.  Bernard  Deschamps 
has  especially  investigated  these  parts,  which  he  has  found  to  differ, 
not  only  in  the  granulations  and  striae  with  which  their  sur&ce  is  co- 
vered, but  also  in  the  number  of  the  membranes  of  which  they  are 
composed,  having  arrived  at  a  knowledge  of  the  latter  curious  circum- 
stance, from  the  scales  being  occasionally  imperfect  in  certain  parts, 
giving  an  opportunity  of  investigating  them  more  perfectly  than  when 
entire  :   hence  he   is  induced   to  consider  that  all  these  scales  are 
formed  of  two  or  more  commonly,  of  three  lamellae  ;  and  it  is  always 
upon  the  superior  layer  that  the  granulations,  of  which  the  colouring 
matter  of  the  scale  is  composed,  are  to  be  found  :  these  granulations 
are  of  a  regular  form,  and  their  number  is  sometimes  so  considerable, 
that  the  scale  is  entirely  opake ;  when  it  exhibits  striae,  it  is  always 
upon  the  second  lamella  that  they  are  placed.    These  striae  are  often 
parallel,  and  formed  of  rows  of  minute  granulations,  like  oval  or  round 
pearls  placed  end  to  end.     Those  scales  which  have  striae  without 
granulations,  have  only  two  lamellae  ;  the  inferior  surface  of  the  se- 
cond (when  only  two),  or  the  third  lamella  in  almost  all  the  diurnal, 
and  some  nocturnal  species,   has  the  property  to  reflect  prismatic 
colours  more  intense  and  beautiful  than  those  on  the  upper  surface, 
whicli  give  the  colour  to  the  wing.     The  scales  which  ornament  the 
splendid  metallic  blue  and  green  butterflies  have  the  surface  differ- 
ently constructed  from  those  of  any  of  the  others.     M.  Deschamps  has 
also  described  some  singularly  formed  scales,  peculiar  to  the  males  of 
certain  speciesof  butterflies,  which  he  terms  *'  plumules."  The  species 
which  possess  them  belong  to  the  genera  Pontia,  Hipparchia,  and 
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Polyomniatus.  Some  of  these  are  of  a  reversed  heart  shape,  with  a 
thin  peduncle  arising  between  the  two  basal  lobes,  the  apex  being  ter- 
minated by  numbers  of  minute  filaments  often  thickened  at  the  tip. 
M.  Deschampshas  also  made  an  extensive  series  of  observations  upon 
the  manner  in  which  these  scales  are  implanted  into  the  membrane 
of  the  wiDg»  and  has  shown  that  the  firmer  fixing  of  them  in  the 
Bombycidse  is  owing  to  the  base  of  the  peduncle  being  clavate^  and 
inserted  into  a  similar-shaped  cup.  (AnnaL  Sci,  Nat  February 
1835.  pi.  3,  4f.) 

Mr.  Bowerbank  has  also  subjected  the  scales  of  several  species  of 
butterflies  to  a  similar  investigation,  with  a  nearly  similar  result, 
considering  that  the  scales  consist  of  at  least  two  distinct  layers  ; 
the  uppermost  formed  of  numerous  longitudinal  and  cross  striae, 
covered  or  connected  by  a  thin  membrane  more  or  less  coloured, 
and  the  under  one  composed  of  a  somewhat  thicker  and  stronger 
membrane,  of  uniform  texture,  and  without  striae.  The  greatest 
breadth  of  the  dark  brown  scales  from  the  wing  of  Papilio  Paris  is 
but  -j^j  of  an  inch ;  the  quill  by  which  it  had  been  attached  to  the 
wing  is  ^t^Vt^  »  ^^^  distance  of  the  striae  from  each  other,  ig^g^ ; 
and  the  diameter  of  the  longitudinal  striae  themselves,  ^tHt  ^^  ^^ 
inch.  These  striae  Mr.  Bowerbank  seems  to  regard  as  canals.  The 
internal  diameter  of  these  minute  tubes,  supposing  them  to  be  such, 
may  be  estimated  at  about  -^3^3^  of  an  inch.  (EniomoL  Mag.  No. 
23.  p.  304.)  See  also  Read,  in  Taylor's  London  and  Bdinb.  Phil. 
Mag.  for  October  1839. 

The  variations  in  the  colours  and  markings  of  the  wings  are  almost 
as  numerous  as  the  species  themselves :  the  sexes  also  often  differ 
materially  from  each  other ;  still  some  general  principles  are  evident 
in  the  distribution  of  these  colours  and  markings.  Thus  the  Pontiae 
and  Pierides  are  almost  uniformly  white ;  Colias  and  its  allies  yellow  ; 
the  Fritillaries  rich  brown,  spotted  with  black  and  with  silvery  spots 
on  the  under  side ;  Hipparchia  and  its  allies  ornamented  with  eye- 
like marks ;  the  Lycaenae  copper-coloured ;  the  Polyommati  fine  blue, 
with  small  eyes  on  the  undter  side ;  the  Zygaenae  with  red  under  wings ; 
the  Noctuidae  with  an  ear-like  mark  in  the  middle  of  the  fore  wings ; 
the  Geometridae  with  waved  carpet-like  marks. 

Another  peculiarity  consists  in  the  apparatus  by  which  the  two  wings 
on  the  same  side  are  retained  together  in  the  same  line  during  flight, 
composed  of  a  loop,  in  which  a  strong  bristle  plays  (^fig.  102. 8.) :  the 
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loop  is  formed  either  by  an  elevated  portion  of  the  membrane  of  the 
Strong  central  vein  of  the  upper  wing  on  its  under  surface,  or  by  a 
little  tufl  of  raised  hairs.  This  appears  to  have  been  first  noticed  by 
De  Geer  (torn.  i.  tab.  x.  f.  4*.)  and  Harris  (in  his  essay  upon  the 
membranes  of  the  wings),  and  afterwards  by  Giorna  (Linn,  Trans, 
vol.  i.  p.  135.)  in  greater  detail.  M.  Poey  (Ann,  Soc,  Eni.  Frofuxj 
tom.  i.)  has  observed  that  the  bristle  is  simple  in  the  males,  but 
multiplied  in  the  other  sex ;  in  which,  however,  according  to  Kirby 
and  Spence,  there  is  no  annulus,  and  consequently  these  individuals 
are  less  fitted  for  flight.  See  also  Hoeven,  in  Ferussac,  BtUL  Set, 
Nat,  March  1828.  It  is  chiefly  amongst  the  Sphingidse  and  moths 
that  we  find  this  apparatus,  the  butterflies  being  destitute  of  it. 

The  legs  of  these  insects  are  long,  slender,  and  hairy,  offering,  in 
various  species,  remarkable  peculiarities  in  the  opposite  sexes,  which 
have  not  been  sufficiently  studied.  In  general  the  six  legs  are  alike, 
or  nearly  so ;  but  in  some  butterflies  the  fore  legs  are  minute  and 
rudimental.  The  posterior  tibise  are  often  furnished  with  two  pair  of 
spurs,  namely,  a  pair  at  the  apex,  and  another  pair  below  the  middle, 
on  the  inside.  This  is  the  case  in  all  the  nocturnal  and  some  of  the 
diurnal  species  (forming  the  family  Hesperiidse) ;  whereas  the  re- 
mainder of  the  butterflies  have  only  one  pair  at  the  apex  of  the  pos- 
terior tibiae.  The  ungues  are  variable  in  form,  being  sometimes  bifid. 
In  some  butterflies,  also,  they  are  attended  by  several  curious  ap- 
pendages, which  have  been  more  particularly  described  by  M.  Doy^re 
(Ann.  Soc,  Ent  France,  1837),  and  figured  in  the  new  edition  of  the 
E^gne  Animal^  published  by  Crochard.  The  abdomen  is  cylindrical, 
and  destitute  of  a  sting ;  although  Dr.  Burmeister  has  noticed  an 
exotic  species,  in  the  Royal  Museum  at  Berlin,  which  appeared  to  be 
provided  with  an  instrument  of  this  kind,  but  which  I  should  be 
inclined  rather  to  regard  as  the  acute  extremity  of  the  ovipositor, 
which,  in  many  species,  whose  larvae  are  subterraneous  or  subcortical 
in  their  habits,  is  long  and  acute. 

Owing  to  their  large  size  and  the  greater  degree  of  attention  which 
has  been  bestowed  upon  these  insects,  a  far  greater  number  of  in- 
stances are  on  record  of  monstrosities,  produced  either  firom  accidental 
circumstances  in  the  individual,  which  is  otherwise  perfect  (as  variation 
in  size,  colour,  or  markings),  or  from  that  imperfect  species  of  her- 
maphroditism which  has  been  termed  gynandromorphism,  in  which 
one  individual  exhibits  portions  of  the  markings  or  structure  of  both 
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86X68.     Burmeister,  Lefebvre,  and  Lacordaire  have  enumerated  a 
considerable  number  of  such  instances. 

There  is  often  very  considerable  diversity  in  the  appearance  of  the 
86X68  of  these  insects,  the  females  being  generally  the  largest,  most 
dully  coloured,  with  simple  antennse  :  they  are  occasionally  also 
destitute  of  wings  (as  in  Orgyia,  Cheimatobia,  Lampetia,  &c.)y  and 
even  in  Oiketicus  and  Psyche  present  but  very  little  of  the  appear- 
ance of  perfect  insects,  bearing  a  much  greater  resemblance  to  full- 
grown  larvae.  In  some  species,  also,  the  opposite  sexes  are  coloured, 
either  entirely  or  partially  different  from  each  other,  as  in  the  ghost 
moth,  muslin  moth,  or  orange-tip  butterfly,  the  female  of  which  last 
has  not  the  slightest  tinge  of  orange  on  its  wings.  Another  curious 
sexual  diversity  takes  place  in  some  of  the  Geometridae,  the  males  of 
which  have  a  large  wing -like  lobe  at  the  base  of  the  posterior  wings, 
giving  them  the  appearance  of  being  six-winged  (Lobophora  sexali-* 
sata,  &c.). 

The  transformations  of  these  insects  have  attracted  the  attention  of 
observers  from  the  earliest  times,  owing  to  their  common  occurrence, 
large  size,  and  the  beauty  of  the  insects  in  their  perfect  state.  The 
eggs  are  far  more  variable  in  shape  than  in  the  other  orders,  their 
surface  being  oflen  elaborately  ornamented  with  raised  lines,  spots, 
&c.,  in  many  cases  closely  resembling  Echini.  The  larve,  which  are 
commonly  called  caterpillars,  are  long  and  cylindrical,  composed  of 
thirteen  segments,  of  which  the  anterior  represents  the  head  of  the 
imago,  and  is  succeeded  by  three  segments,  each  of  which  mostly 
bears  a  pair  of  simple,  short,  and  articulated  feet.  These  segments 
represent  the  thorax,  and  tlie  remainder  the  abdomen^  of  the  butterfly 
or  moth.  Of  these  segments,  the  four  intermediate  ones,  as  well  as 
the  anal  segment,  are  furnished  with  prolegs,  as  they  have  been 
termed,  being  thick,  short,  fleshy  limbs,  armed  at  the  extremity  with 
a  very  great  number  of  minute  recurved  hooks,  and  furnished  with 
powerful  muscles,  enabling  the  larva  to  retain  strong  hold  of  its  place 
of  rest.  The  number  of  these  prolegs  varies,  however,  from  ten  to 
four,  the  last  pair,  with  a  few  exceptions  (Cerura,  Stauropus,  &c.), 
being  placed  on  the  anal  segment  of  the  body.*  The  sides  of  the 
body  are  furnished  with  nine  pairs  of  spiracles ;  the  head  is  armed 
with  a  pair  of  powerful  mandibles,  a  moderate-sized  upper  lip,  often 

*  One  of  the  nocturnal  genera  has  been  termed  Apoda  Haw,,  Limaoodes  Latr,, 
firom  being  destitute  of  feet  in  the  larva  state. 
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emarginate  oif  the  middle  of  the  front  edge,  and  the  maxillae  and 
labium  are  small,  fleshy,  and  soldered  together,  the  spinneret  arising 
from  the  centre  of  the  labium.  The  body  of  these  larvse  is  oflen 
naked,  but  more  commonly  more  or  less  clothed  with  hairs,  spines,  or 
warts.  Previous  to  assuming  the  pupa  state,  these  caterpillars 
undergo  a  series  of  moultings,  generally  four  in  number.  When  full 
grown,  they  prepare  for  pupation,  either  by  constructing  cocoons 
entirely  formed  of  silk,  or  mixed  up  with  various  additional  ma- 
terials, or  by  securely  affixing  themselves  in  situations  of  safety; 
some  species  simply  suspending  themselves  by  the  tail,  whilst  other 
tribes  ingeniously  hold  themselves  up  by  fixing  a  cord  across  the 
middle  of  the  body.  The  details  of  these  proceedings,  as  well  as  the 
various  constructions  of  cocoons  of  different  kinds,  have  been  elabo- 
rately detailed  by  Reaumur  in  his  M^maires,  Bonnet,  also,  has  pub- 
lished many  very  interesting  detached  observations  upon  these  sub- 
jects. The  pupae  of  these  insects  are  different  in  their  appearance^ 
some  being  of  a  conical  form,  and  others  more  or  less  angulated ; 
the  former  invariably  producing  moths,  and  the  latter  butterflies, 
being  also  naked  ;  the  angular  projections  of  their  bodies  not  render- 
ing their  situation  inside  a  cocoon  so  commodious  as  the  conical 
chrysalides. 

The  chrysalis  state  of  Lepidopterous  insects  is  of  that  kind  termed 
obtected ;  the  insect  being  incapable  of  eating  or  walking,  with  the 
limbs  laid  close  upon  the  sides  and  breast,  folded  up  under  a  hard 
skin,  on  which  account  they  are  much  less  distinctly  perceptible  than 
in  other  pupae,  bearing,  indeed,  a  great  resemblance  to  an  Egyptian 
mummy ;  whence,  Mr.  Inwood,  in  a  curious  dissertation  upon  the 
Egyptian  arts,  has  been  led  to  consider  that  this  and  other  designs 
had  their  origin  in  natural  objects. 

The  chrysalis,  upon  quitting  the  exuviae  of  the  caterpillar,  is  soft 
and  tender :  by  degrees,  however,  its  external  envelope  becomes  hard 
and  friable ;  the  surface  of  the  body  is  at  first  moistened  with  a  viscid 
fluid,  which  exudes  from  beneath  the  wings  and  the  other  parts  which 
are  enclosed  between  these  organs,  and  which  becomes  thickened, 
and  hardens  rapidly,  and  in  so  doing  glues  together  the  contiguous 
parts,  which  are  consequently  now  enclosed  in  an  additional  envelope  *; 
this  taking  place  within  twenty-four  hours  afler  the  change,  previous 
to  which  time  it  is  easy  to  separate  the  various  external  organs  of  the 

*  See  my  memoir  on  Euchein  socialis,  as  to  the  disposition  of  the  limbs  in  the 
chrysalis.    (Trans.  Ent  Soc  vol.  i.) 
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future  butterfly.  From  the  anterior  extremity  of  the  body  are  to  be 
observed  several  small  and  narrow  longitudinal  compartments,  ar- 
ranged like  mummy  bands,  and  extending  over  the  breast :  these  are 
the  coverings  of  the  legs,  spiral  tongue,  and  antennae ;  the  part  from 
whence  they  seem  to  arise  is  the  head,  which  is  covered  with  a  piece 
termed  the  cephalotheca.  On  the  outside  of  these  narrow  bands  are 
to  be  observed  two  broader  scales,  which,  covering  the  wings,  are 
termed  pterotheca,  arising  from  the  opposite  side  to  the  breast,  and 
which  is  the  covering  of  the  thorax,  or  cy  totheca.  This  is  followed  by 
the  abdomen  case,  gastrotheca.  The  covering  of  the  spiral  tongue 
is,  in  some  species  of  Sphingidee,  detached,  and  forms  a  snout,  reach- 
ing to  the  base  of  the  abdomen. 

When  ready  to  assume  the  perfect  state,  the  chrysalis  skin  bursts 
down  the  back  and  sides  of  the  wing-covers,  the  anterior  part  separ- 
ating into  several  parts,  and  allowing  the  inclosed  butterfly  to  make 
its  escape ;  which  it  does  with  its  wings  moist  and  in  an  unexpanded 
state.  They  soon^  however,  attain  their  full  size  ;  the  insect  discharges 
a  few  drops  of  a  thick  fluid,  and,  in  the  case  of  the  cocoon-making 
species,  the  insect  pushes  its  way  through  the  substance  of  the  co- 
coon, sometimes  splitting  or  dissolving  the  silk  in  a  manner  not  satis- 
factorily ascertained*.  Some  pupae  have  the  segments  furnished  with 
rows  of  recurved  spines,  by  which  they  are  able  to  push  themselves 
forward  in  the  earth,  or  in  the  burrows  the  caterpillars  had  previously 
formed  in  wood,  &c. 

-  The  food  of  this  order  of  insects  consists  almost  exclusively  of  ve- 
getable matter,  no  part  of  the  di£Ferent  kinds  of  plants  being  free  from 
their  attacks,  although  the  leaves  are  the  support  of  by  far  the  great- 
est portion.  I  have  had  occasion  to  remark,  in  Loudon's  Arboretum 
Britannicumf  that  plants  of  the  same  natural  family  are  especially 
liable  to  the  attacks  of  allied  species  of  Lepidoptera,  the  affinities  of 
the  one  confirming  those  of  the  other ;  and  M.  Boisduval  asserts  that 
an  imported  plant  will  be  attacked  by  insects  having  a  strong  natural 
relation  with  those  which  fed  upon  it  in  its  native  clime  (Htst,  NaU 
Lep.  p.  52.).  Some  species  of  caterpillars  are  indeed  poljrphagous,  but 
the  majority  confine  themselves  strictly  to  a  single  species  of  plant, 
and  their  allies  are  attached  to  the  same  group  of  plants.  Species  of 
butterflies,  allied  to  P.  Machaon,  feed  upon  Umbelliferae  :  those  spe- 
cies of  Papilio  of  North  America,  which  are  distinguished  by  their 
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yellow  spots,  live  upon  laurels,  especially  the  sassafras ;  those  of  the 
group  typified  by  P.  Thoas  or  P.  Agavus  feed  upon  the  orange  tree. 
The  species  of  Thais  are  appropriated  to  the  Aristolochiae,  and  the 
Parnassii  (Doritis)  to  the  Saxifrages*  Pieris  attacks  the  Crucifere ; 
Colias,  the  herbaceous  Leguminosae  ;  Danais,  the  Asclepiadese ;  Heli- 
conidesy  the  Passifloree ;  Argynnis,  the  violet ;  and  Hipparchia,  the 
Gramineee. 

The  geographical  distribution  of  this  order  has  been  but  little 
studied.  Dependent  as  its  species  are  almost  exclusively  upon  the 
vegetable  world,  the  same  rules  which  regulate  the  latter  will  of  course 
to  a  great  degree  apply  to  the  former ;  and  whilst  particular  tribes 
affect  peculiar  situations  in  a  given  country  (as,  for  instance,  Doritis 
mountainous  districts),  where  peculiar  tribes  of  plants  are  found,  other 
tribes  of  great  extent  frequent  other  countries  to  which  the  tribes  of 
plants  to  which  they  are  attached  are  especially  confined ;  thus,  the 
Heliconides  do  not  occur  out  of  South  America,  the  country  of  the 
Passifloracese  :  Castina  and  Erycina  are  also  (almost  exclusively)  in- 
habitants of  the  same  country*  The  gigantic  Omithopteri  inhabit 
the  islands  of  the  Indian  Archipelago,  whilst  the  nearly  equal-sized 
Morphos  are  natives  of  Brazil.  Africa,  owing  to  its  arid  soil  and  far- 
spread  sand  deserts,  is  but  poor  in  the  diurnal  species,  whilst  South 
America,  owing  to  exuberance  in  vegetable  life,  abounds  with  them, 
so  that  it  may  be  considered  that  at  least  one  third  of  the  diurnal 
Lepidoptera  are  natives  of  that  portion  of  the  New  World.  Owing, 
probably,  to  this  dependence  upon  the  distribution  of  vegetables,  cer- 
tain species  as  well  as  genera  are  on  the  other  hand  Cosmopolites : 
thus,  whilst  Cynthia  cardui  occurs  throughout  Europe,  Senegal, 
Egypt,  Barbary,  Cape  of  Good  Hope,  the  Islands  of  Mauritius,  and 
Madagascar,  China,  Bengal,  Java,  New  Holland,  Brazil,  and  North 
America,  Vanessa  Ahtiopa  and  Atalanta,  Lycsena  Phlseas,  &c.,  are 
also  very  widely  extended  through  the  northern  hemisphere,  and 
some  genera,  such  as  the  beautiful  Deiopeiae,  are  natives  of  almost 
every  region.  It  is,  however,  by  the  publication  of  local  Faunas,  that 
we  shall  be  best  enabled  to  obtain  a  correct  view  of  this  subject,  and 
therefore  too  much  praise  cannot  be  given  to  the  compilation  of  such 
articles  as  Keferstein's  observations  on  the  ''Apparition  des  L6pidop- 
t^res  "  (i?^.  EntomoL  No,  10.),  Hess,  On  the  Lepidcptera  of  the  Alps, 
Beske's  Catalogue  of  Hamburg  Lepidoptera^  Bory  St.  Vincent's  Le-- 
pidoptera  of  the  Canary  Isles,  Fridvalsky's  Lepidoptera  of  Hungary, 
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Lepechin's  List  of  the  Orenburg  Dutricty  Sodoffsky  on  those  of  Livonia, 
Brown's  lAst  of  Swiss  Butterflies  in  Mag,  Nat  Hist  vol.  viii.,  &c 

The  relations  of  these  insects  with  the  other  orders  are  various. 
Latreille  considers  them  on  the  one  side  to  be  related  to  the  Hynie- 
noptera,  the  elongated  tongue  of  Bocnbus  and  Apis  leading  towards 
the  typical  structure  of  the  Lepidoptera,  and  on  the  other  side  the 
want  of  conformity  whicli  exists  between  the  mouths  of  the  larva  and 
imagOy  indicating  the  relation  which  exists  between  the  Lepidoptera 
and  Diptera.  Mr.  MacLeay,  however,  considers  them  to  be  interme- 
diate between  the  Homoptera  and  Diptera  in  the  haustellated  circle ; 
the  Homopterous  genus  Plata,  and  especially  Plata  limbata  Pab.^ 
being  supposed  to  bear  a  distant  affinity  to  certain  extreme  Lepidop- 
tera as  apparent  from  having  been  connected  by  Linnseus  and  Pabri- 
cius  with  such  trivial  names  as  Phalaenoides,  and  from  the  admission 
of  Latreille,  that  the  Pabrician  Flatse  **  ressemblent  k  de  petits  pha- 
l^nes  ou  mieux  encore  ^  des  Pyrales.**  The  immediate  transition 
between  Homoptera  and  Lepidoptera  is  supposed  to  be  exemplified  in 
the  Homopterous  genus  Aleyrodes,  or  the  Tinea  proletella  of  Reau- 
mur and  Linnaeus. 

The  Dipterous  genus  Psychoda  LcOr,  ( Tinearia  Schell),  and  the 
Lepidopterous  genus  Pterophorus  LcOr.  (Phalines  tiptdes  De  G.),  are 
assumed  to  be  the  connecting  links  between  the  Diptera  and  Lepi- 
doptera. The  Lepidoptera  are  also  at  the  same  time  regarded  by 
MacLeay  as  forming  a  passage  between  the  Trichoptera  (amongst  the 
Mandibulata)  and  the  Haustellata.  In  the  cruciform  appearance  of 
their  larvae  they  are  to  a  certain  extent  related  to  the  Tenthredinidse, 
the  larvae  of  which  greatly  resemble  the  caterpillars  of  this  order ; 
but  the  closest  affinity  is  that  which  exists  between  them  and  the  Lin- 
naean  Phryganese.  Thus,  whilst  Reaumur  insists  upon  this  affinity,  as 
proved  by  the  general  appearance  of  the  insects,  De  Geer,  upon  the 
correspondence  between  the  form  of  their  wings  and  the  internal 
organisation  of  the  larvae,  and  Kirby  upon  the  resemblance  of  the 
trophi  of  the  Trichoptera  and  these  insects,  other  and  equally  striking 
grounds  of  relation  are  to  be  found  between  the  two  orders ;  the  case- 
bearing  habit  of  the  caterpillars  existmg  in  certain  groups  (Oiketicus, 
Psyche,  and  some  Tineae),  the  nature  of  the  clothing  of  the  wings  of 
Phryganea  repeated  In  certain  Tineidae,  the  spinose  tibiae  of  both 
groups,  the  elongated  antennae  of  the  Adelae  and  Leptoceri,  all  tend 
to  prove  this  relationship  so  strong  as  to  render  it  almost  impossible 
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in  certain  cases  to  decide  to  which  of  the  two  orders  an  insect  may 
belong.  Such  is  especially  the  case  with  Psyche,  which  Mr.  Newman 
even  places  amongst  the  Neuroptera,  and  the  Acentropus  Garnonsii 
.Curt.  (Acentria  nivosa  Steph,)y  placed  by  Stephens  in  the  order 
Neuroptera,  and  bj  Curtis  in  the  Trichoptera,  on  the  ground  that  the 
maxillary  palpi  are  strongly  developed,  and  the  labial  palpi  absent. 
(Brit  JEntomoL  p.  497.)  This  character  he  has,  however,  set  aside  in 
treating  of  the  genus  Eriocephala,  a  curious  group  of  minute  (sup. 
posed*)  moths  (Tinea  calthella  Linn,  ^c),  in  which  the  labial  palpi 
are  minute,  and  the  maxillary  greatly  elongated  as  in  the  Trichoptera, 
and  in  which  the  anterior  tibieB  are  furnished  with  an  inner  spine,  a 
chu'acter  which  is  asserted  to  be  possessed  by  no  true  Trichopterous 
insect.  Acentropus,  it  is  true,  is  destitute  of  any  such  spine,  but  then 
its  four  hind  legs  are  also  destitute  of  spurs,  which  would  remove  it 
both  from  the  Trichoptera  and  Lepidoptera,  and  such,  indeed^  was 
the  cause  which  induced  Mr.  Stephens  to  place  it  amongst  the  Neu- 
roptera ;  but,  notwithstanding  the  want  of  this  character  f,  Acentropus 
appears  to  me  to  belong  decidedly  to  the  order  Lepidoptera,  possessing 
two  characters  peculiarly  characteristic  of  the  order  which  Mr.  Curtis 
has  overlooked,  namely,  a  pair  of  large  mesothoracic  paraptera,  or 
tegulae,  and  the  hook  and  bristle  above  described ;  neither  do  I  think 
Mr.  Curtis  justified  in  regarding  the  palpi  of  Acentropus  as  maxillary 
appendages,  deeming  them  rather  to  be  labial  palpi. 

The  classification  of  this  order,  as  before  observed,  has  hitherto 
been  greatly  neglected  with  respect  to  the  true  relations  of  the  various 
groups  founded  upon  a  careful  investigation  of  their,  oAen  recondite, 
characters.  Linnseus,  in  the  earlier  editions  of  the  Systema  Natur<B^ 
adopted  only  two  genera,  Papilio  and  Phalsena.     In  the  later  editions, 

*  The  existence  of  a  species  possessing  a  character  not  according  with  that  of  the 
rest  of  the  order  is  not  sufficient  ground  for  considering  such  character  not  to  be 
characteristic  of  the  order ;  and  hence  the  possession  by  Eriocephala  of  maxillary 
palpi  enormously  developed,  would  neither  be  sufficient  in  itself  to  remove  it  from 
the  order,  nor  to  authorise  us  in  not  considering  the  comparatively  superior  length 
of  the  labial  palpi  over  that  of  the  maxillary,  as  characteristic  of  the  order ;  but 
Eriocephala  has  other  characters  at  least  as  strongly  divaricating  from  the  typical 
structure  of  the  Lepidoptera,  namely,  the  neuration  of  the  wings,  the  formation  of 
the  labial  palpi,  and  the  general  habit  of  the  insect. 

f  If  the  existence  of  an  internal  spur  on  the  anterior  tibisB  were  the  real  cha- 
racteristic to  distingubh  a  Lepidopterous  from  a  Trichopterous  insect,  a  great 
number  of  species,  belonging  unquestionably  to  the  former  order,  would  require  to 
be  removed  firom  it,  especially  amongst  the  diurnal  species. 
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however,  he  added  a  third,  Sphinx,  dividing  Papilio  into  five,  and  Pha- 
Isna  into  eight  sections.  Latreille  adopted  these  three  groups,  to 
which  he  gave  the  sectional  names  of  Diurna^  Crepuscularia,  and 
NocTURNA.  Mr.  Stephens,  rejecting  the  last  of  these  three  sections, 
has  proposed  another  arrangement,  dividing  the  order  into  six  primary 
groups,  namely:  1.  Diurna  :  2.  Crepuscularia  :  S.  Pomeridiana  : 
corresponding  with  the  Linnsan  Phaleena  Bombyx,  and  comprising 
four  families,  Hepialidse,  Bombycidae,  Notodontidss  and  Arctiidae : 
4.  NocTURNA,  corresponding  with  the  Linnaean  Phalaena  Noctua,  and 
comprising  two  families,  Lithosiidse  and  Noctuidee :  5.  Semidiurna, 
corresponding  with  the  Linnsean  Phaleena  Geometra  and  Pyralis,  and 
comprising  three  families,  Geometrids,  Platyptericidse  and  Pyralidse : 
and  6.  Vespertina,  corresponding  with  the  Linnaean  Phalaena  Tor- 
trix,  Tinea  and  Alucita,  and  comprising  four  families,  Tortricidae, 
Yponomeutidae,  Tineidae,  and  Alucitidae.  It  cannot,  however,  be  denied 
that  the  first  of  these  primary  groups  is  of  higher  value,  and  presents 
more  exclusive  characters  than  any  of  the  rest.  The  preceding,  toge- 
ther with  other  classifications  proposed  by  Dumeril,  Lamarck,  Dalman, 
&c,  are  for  the  most  part  founded  upon  considerations  derived  from 
the  perfect  state  of  the  insect ;  or  if  the  preparatory  states  are  taken 
into  account,  it  is  only  in  a  secondary  manner.  It  will  be  easily  con* 
ceived,  however,  from  the  general  principles  enforced  in  the  preceding 
pages  of  this  work,  that  arrangements  founded  upon  the  transform- 
ations of  these  insects,  or  upon  a  natural  combination  of  their  relations 
inter  se,  are,  at  least  in  my  opinion,  entitled  to  far  higher  weight  than 
the  preceding  ;  and  although  we  are  still  lamentably  deficient  in  the 
knowledge  of  the  transformations  of  exotic  sjpecies,  and  indeed  still 
possess,  at  best,  but  a  most  superficial  knowledge  of  exotic  Lepidop- 
tera,  more  especially  of  the  nocturnal  species^  yet  every  attempt  made 
to  distribute  the  order  upon  principles  resting  upon  these  considera- 
tions has  proved  far  more  successful  than  any  others.  Indeed, 
whilst  it  is  only  recently  that  zoologists  in  general  have  arrived  at  the 
truth  that  an  animal  cannot  find  a  natural  and  definitive  place  amongst 
its  relations,  until,  not  only  its  own  entire  adult  organisation  is  fully 
investigated,  but,  also,  all  the  peculiarities  which  it  exhibits  in  its 
progress  to  maturity  are  known,  Lepidopterists  have  long  adopted 
the  latter  principle,  owing,  it  must  be  confessed,  to  the  great  difficulty 
which  attends  the  investigation  of  this  order,  and,  it  must  be  confessed, 
to  the  dislike  which  the  possessors  of  rare  and  beautiful  specimens  have 
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to  injure  their  collections  by  sacrificing  them  to  the  dissecting  knife. 
There  are,  it  is  true,  still  some  Lepidopterists  who  insist  upon  the 
inutility  of  inquiries  into  the  preparatory  states,  and  the  sufficiency 
of^characters  from  the  imago,  especially  M,  Duponchel  {Ann»  Soc, 
JEni.  de  France  1837),  but  it  appears  to  me  that  nowhere  are  they 
of  more  value  than  in  the  present  order,  for  as  Boisduval  well  obsenres, 
^<  Les  organes,  qui,  dans  les  autres  ordres,  jouent  le  premier  rdle  dans 
r^tablissement  des  coupes,  sont  dans  celui-ci  d'un  faible  s6cours." 
{HisL  Nat,  Ins.  L^ndopt  vol.  i.  ItUtocL  p.  ii.) 

Messrs.  Denis  and  Schlffermiiller  In  an  anonymous  work  published 
at  Vienna  in  1776,  being  a  systematic  catalogue  of  the  Lepidoptera 
found  in  the  environs  of  that  city,  have  employed  the  larvsB  exclusively 
to  characterise  the  divisions  of  the  order  to  which,  however,  they 
gave  no  names,  but  simply  indicated  them  by  letters,  almost  every 
one  of  which  constitute  modern  genera.  Their  arrangement  is  as 
follows. 

Sphikz  diiided  into  seven  fiunilies.  A.  Larva  aencephalm  .*  Sph.  oeeUata  (Sme- 
rinthus).  B.  Amploe^ihaim:  Sph.  CoovolTuli  (Sphinx).  C.  MatulaUB:  Sph. 
Euphorbis  (Deilephila).  D.  Opthaimica:  Sph.  oelerio  (Stirps  Eumorpha  H^dh' 
ner),  £.  Ehmgaia:  Sph.  Stellatarum  ( Macroglossa).  £.  Subpilota:  Sph.  Api- 
formis  (Sesia).     G.  Phalanifornus  :   Sph.  filipenduls  (Zygaena). 

BoKBTX  divided  into  SK)  families.  1.  Larvs  with  16  feet.  A.  Larv^t  tpkinffiformei  : 
Bom.  versioolora  (Endromia).  B.  FerHeiBtOm :  Bom.  Pyri  (Satumia).  C.  Tmbt^ 
rosa:  Bom.  Rubea  (Penthophora  (?eniuir).  D.  NodoBce:  Bom.  Salicis (Leucoma 
Steph,),  £.  UrntM  :  Bom.  Ci^a  (Arctia  iSSrAr.).  F.  Celeripedes :  Bom.  lubricipeda 
(Spilosoma  5lfcpA.).  O.  JFascieulattB  r  Bom.  pudibunda  (Daaycheira  Steph.).  H. 
Criataim:  Bom.  curtula  (Qoatera  jIT^.).  I.  CoOaria .-  Bom.  Qiieraifblia(Gastro- 
pacha  OdU.).  K.  VWota:  Bom.  Quereus  (Laaiocampa  &V.).  L.  PUomb:  Bom. 
lanestris (Eriogaster  Gtrm.),  M.  Subpilosa:  Bom.  Bucephala  (Fygsra).  N.  Lig- 
nivorm:  Bom.  Cossus  (Cossus).  O.  Radicivorm:  Bom.  Humuli (Hepialus).  P. 
Noetuijbrmet :  Bom.  Caasinea  (Petasia  Sif^pA.).  Ct  Gtomttriformea :  Bom.  Palpina 
(PteroBtoma  Genu.).  R.  Githotm:  Bom.  Dromedariua  (Notodonta).  2.  Larve 
with  14 feet.  Sw  Fweatm:  Bom.  Vinula(Cerun>  T.  Cuipidata :  Bom.  Sicula 
(Platypteryx).  3.  Larvae  without  conapiououa  feet.  U.  Limaei/ormes :  Bom. 
Testudo  (Limaoodes). 

NocTUiB.  1.  Larvs  withI4feet.  A.  Larva  tenjaculatm :  Noc.  Ulmi  (Uropus). 
S.  LarvflB  with  16  feet.  B.  BcmbyeifitrmtB :  Noc.  trideni  (Acronycta).  C.  Ti- 
nei/bnne$:  Noc.  Quadra  (Lithoaia>  D.  Rhomboida:  Noc  Paliolalis  (Hercyna). 
E.  Pubesceniei:  Noc  Algs  (Bryophila).  F.  Corticintt :  Noc  bimaculaU  (Mi- 
aelia).  H.  TenMittriatiB  :  Noc.  flavicincta  (Polia).  I.  VaritgaUB  :  Noc.  Absinthii 
(Cuoullia),  K.  Albotpana:  Noc.  ezoleta  (Xylina).  Ia  AtbopumetmiUt :  Noc.  in- 
ttabilia  (Orthoaia).  M.  AJbOaisru:  Noc  Pistacina  (Orthosia  B.  SUph.),  N. 
TerricoUi:  "Soe.  auffuaa  (Agrotis).  O.  Largo-kriata :  (several  groups).  P.  06- 
liquo-ttriata  :  Noc  meticulosa  (Phlogophora).  Q.  ArUoUriattB  .•  Noc  Comma 
<Leucania).     R.    SeuteBaUB:    Noc   vacdnii  (Cerastia).      S.  Ochroctphala :   Noc 
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citrago  (Xanthia).  T.  Larvidda :  (seTenl  groups).  V.  Furtiva :  Noc.  La- 
trunoula  (Apamiea).  W.  CurviUneatm  ••  Noc.  Ononis  (Heliothis}.  X.  Ciliaias 
Noc  Frazini  (Catocala).  Y.  Pseudo-geometriea :  Noc.  triplasia  (Abrostola).  3. 
Larvae  with  12  feet.  Z.  LarwB  »emiffeometr<B :  Noc.  Festucs  ( Plusia).  A  A.  Ser' 
penHiut:  Noc.  lunaris  (Ophiusa). 

GXOMRB.S.  1.  LarrsB  with  12  feet.  A.  Larvm  temnodualeg :  Geo.  xnarga- 
ritaria  (EUopia).  B.  StdUmiformu  t  Geo.  Cythisaria  (Geometra).  C.  Corticmas 
Geo.  birtaria  ( Amphidasis).  D.  Pedunadares :  Geo.  roboraiia  (Boarmia).  £. 
Surculiformes :  (several  groups).  F.  Ramiformet :  Geo.  Alniaria  (Ennomos).  G. 
StriaUB:  Geo.  defoliaria  (Hybemia).  H.  StrigiUaia :  Gea  pendularia  (Cabera). 
L  Rigidn:  G^o.  PuUata  (Gnophos).  K.  Nodmfbrmf :  G^o,  ibamnata  (Ad- 
daiia).  L.  Rugota :  Geo.  bipunctaria  (Larentia).  M.  Squcmoaa  :  Geo.  fulvata 
(Cidaria).  N.  SignaUB:  Geo.  Adustata  (Zerene).  O.  PunetattB:  Gea  dealbaU 
(Idaea).     P.  FHifbrmes  :   Geo.  vibicaria  (Pellonia). 

PvKAUS,  ToKTuz,  TiKKA,  and  Alucita,  are  arranged  according  to  the  forms 
and  colours  of  the  imago,  their  caterpillars  being  so  little  known. 

Pafilio.  a.  LartM  tortridformtt :  Pap.  Malvie  (Hesperia).  B.  Bomhyci' 
fomuM:  Pap.  Apollo  (DoritisFa6.).  C.  Fariegata  :  Pap.  Machaon  (Papilio).  D. 
mediottriatm :  Tap.  Cratiegi  (Pieris).  £.  FlalUdiventret :  Pap.  Hyale  (Colias). 
F.  Sub/ureaitB :  Pap.  JEgeria  (Hipparchia).  G.  CornuUBr  Pap.  Ilia  (Apatura). 
H.  Smbgpinoaei:  Pap.  Camilla  (Limenitis).  I*  Aeutotpinotm :  Tap,  Atalanta 
(Vanessa).  K.  OtOotpinotat :  Pap.  Paphia  (Argynnis).  L.  P»eudoqnnoaa :  Pap. 
Phoebe  (MeHtaea).  Larva  omsciformes :  M.  ObhngO'Seutaia :  Pap.  virgaureae 
(Lycaena).  N.  Gibboao-McuUttiB :  Pap.  Meleager  (Polyommatus).  O.  deprtaW' 
scutata:  Pap.  Pnini  (Thecla).     P.  IgnoUB:  AaediaphMa  t 

Dr.  HiNrafieldy  in  his  work  upon  the  Lepidoptera  of  Java,  has 
pursued  a  somewhat  similar  course,  having  paid  particular  attention 
to  the  transformations  of  the  Lepidoptera  of  that  island  during  a 
long  residence,  whence  the  leading  divisions  c£  the  Werner  VeneieA' 
niss  were  found  to  accord  almost  precisely  with  those  which  Dr. 
Horsfield  had  proposed  to  himself  previously  to  his  becoming  ac^ 
quainted  with  that  work.  Dr.  Horsfield  endeavoured  to  follow  up 
the  quinarian  and  circular  principles  of  MacLeay,  and  accordingly 
divided  the  Lepidoptera  into  five  primary  sections,  namely,  Papilio- 
nid»,  Sphingidae,  Bombyddse,  Noctuidse,  and  Phaleenidse,  without, 
however,  venturing  to  characterise  these  primary  sections,  iniq)pro- 
priately  named,  as  it  appears  to  me,  as  though  they  were  families. 
The  butterflies  (Papilionidte),  which  Dr.  Horsfield  has  most  especially 
investigated,  constitute  five  stirpes,  which,  in  accordance  with  the  prin- 
ciples of  MacLeay,  he  arranges  and  names  from  the  analogies  which 
they  exhibit  to  the  orders  of  Ametabola,  namely,  1.  Vermiform  SHrpsy 
corresponding  with  the  Lycaenidse  of  Stephens ;  2.  ChUognaAifarm 
Stirps  (Colias,  Papilio,  Doritis,  &c.) ;  3,  ChU4)podiform  Sdrps  (Eu- 

y  4f 
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ploea,  Vanessa,  Argynnis,  &c.);  4*  T%ysanuriform  Stirps  (Apatura, 
Morpho,  Hipparchia,  &c.) ;  and,  5.  Anopluriform  Stirps  (Erycina, 
Hesperia,  &c.).  The  stirps  are  related  inter  se  by  means  of  aberrant 
genera,  whereby  not  only  the  progression  of  affinities  is  maintained, 
but  the  circle  of  the  diurnal  Lepidoptera,  completed  by  means  of 
Barbicomis  (my  ^ff.  101.  5.),  which  is  supposed  to  connect  the 
Papilionides  and  the  Hesperides. 

The  SphingidsB  are  also  supposed  to  exhibit  five  types  of  form  in 
the  larvae.  These  are  exemplified  by  Zygsna,  Macroglossa,  Sme- 
rinthus,  Acherontia^  and  Sphinx;  ^geria  and  its  allies  being  sup- 
posed to  possess  a  different  metamorphosis,  are  omitted,  being  con- 
sidered, at  least  in  part,  to  enter  into  the  next  tribe ;  Zygaena,  and 
its  allies,  ought  also  to  have  been  rejected  from  the  Sphingidee,  with 
which  they  exhibit  but  little  relationship. 

The  Bombycidae,  also,  although  admitted  to  be  less  generally  known 
in  their  early  states,  exhibit  five  prominent  forms:  —  1. Fasciculatas, 
typified  by  Laria  and  Arctia ;  2.  Verticillatae,  typical  genera  Lima- 
codes  and  Saturnia  ;  3.  Pilosae,  typical  genus  Lasiocampa ;  4.  Ligni- 
vorse,  typical  genera  Pygaera,  Cossus,  and  Hepialus ;  5.  Cuspidatas, 
typical  genera  Cerura,  Notodonta. 

The  ^ye  stirpes  of  the  Noctuidae  are  also  formed,  although  only 
provisionally,  from  the  larvae:  — 1.  Nudae,  typical  genera  Agrotis, 
Mamestra,  Polia,  Sec,  (which  are  considered  as  typical  of  the  tribe) ; 

2.  Fusiformes,  typical  genus  Lithosia,  with  which,  possibly,  many  of 
the  Tineae  may  also  be  associated ;  3.  Fasciatae ;  4.  Ciliatae,  typical  ge- 
nera Catocala  and  Abrostola ;  5.  Semigeometrae,  type  Plusia. 

The  remaining  tribe,  Phalaenidae,  also  exhibits,  aniong  the  larvae  of 
the  insects  which  compose  it,  five  types  of  form,  the  precise  limits 
of  which  require  more  detailed  investigation.  They  are :  —  1.  Semi- 
noctuales,  Phal.  Margaritaria,  &c. ;   2.  Geometrae,  or  true  loopers ; 

3.  Pyralidae  (containing  in  the  Weiner  Verzeichniss  two  families,  an- 
swering to  Herminia  and  Botys ;  4*  Tortrices ;  5.  Tineae. 

The  arrangement  of  the  last  four  of  these  ti^ibes  given  above  is 
admitted  to  be  but  a  provisional  sketch,  o£  which  the  outlines  require 
to  be  filled  up  in  future  numbers  of  the  work.  It  is  consequently  to 
be  regretted  that  only  two  parts,  comprising  but  a  portion  of  the 
diurnal  Lepidoptera,  have  hitherto  been  published.  Dr.  Horsfield 
endeavours  to  complete  the  Lepidopterous  circle  by  means  of  Hes- 
peria,  which  in  its  structural  characters  and  tortriciform  larvae  (which 
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roll  Up  leaves,  &€.)»  exhibits  a  decided  departure  from  the  typical 
Diuma>  and  a  tendency  towards  some  of  the  nocturnal  Liepidoptera/as 
the  Tortrices.  Affinities  also  of  a  more  general  nature  exist  between 
the  Fapilionidae  and  Phalaenidae.  The  situation  of  the  genus  Ptero- 
phorus,  which^  according  to  R^umur  and  the  Weiner  Verzeichnissy 
is  to  be  considered  as  intermediate  between  the  diurnal  and  noc- 
turnal Lepidoptera^  he  does  not  attempt  to  determine.  With  the 
exception,  therefore,  of  the  diurnal  species,  l^ut  little  progress  is  here 
made  in  the  classification  of  the  order.  A  plan  is  indeed  indicated 
for  its  natural  arrangement ;  but  it  appears  to  me  that  the  nocturnal 
groups  will  be  found,  when  more  satisfactorily  investigated,  by  no 
means  to  correspond  with  these  views. 

A  more  ingenious  arrangement  of  the  order  has  been  attempted  by 
Mr.  Newman  in  his  Essay,  "  Sphinx  Vespiformis.'*  Proceeding  upon 
the  principle  that  seven  is  the  typical  number  of  groups  in  every 
higher  group,  and  that  one  of  these  seven  groups  contains  types  of  all 
the  other  six,  which  are  arranged  around  it  as  a  centre,  touching  its 
circumference  by  means  of  aberrant  genera  —  each  of  the  six  outer 
circles  also  coming  into  contact  with  the  two  adjacent  circles  by 
similar  aberrant  genera  —  an  arrangement  is  proposed  which  certainly 
involves  a  greater  number  of  affinities  than  are  to  be  traced  in  any 
previous  classification.  His  plan  of  distribution  may  be  learned  from 
the  diagram  shown  in  next  page. 

The  same  objection  appears  to  me  to  exist  here  as  in  the  classifi« 
cations  above  noticed,  namely,  that  the  minor  divisions  of  the  noc- 
turnal Lepidoptera  are  elevated  to  a  rank  equivalent  to  that  of  the 
whole  of  the  Diurna. 

A  more  recent  author,  M.  Boisduval,  in  his  Hist.  Nat,  des  Insectes 
L^idopCkreSy  has  obviated  this  difficulty,  by  dividing  the  Lepidoptera 
into  only  two  primary  groups,  for  which,  in  order  to  avoid  the  incor- 
rect notions  produced  by  the  terms  diurna  and  nocturna  (many  of 
the  species  of  the  nocturnal  Lepidoptera  being,  in  fact,  day-fliers), 
be  has  proposed  the  names  of  Rhopalocera  (club-horned)  for  the 
butterflies,  and  Heterocera  (varied-homed)  for  the  moths,  including 
the  Sphinges,  which  he  does  not  consider  a  distinct  primary  group ; 
and  as  this  appears  to  me  to  be  an  advantageous  step,  I  shall  here 
adopt  it. 
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The  first  section  of  the  Lepidoptera*,  that  of  the  Rhopalocera 
Dumer^  Boisd.  (DiurnaZ^o^.),  corresponds  with  the  genus  Papilio  Linn.^ 


*    BlBLZOGR.    ReFXR.    TO   THK    DlURKAL    LeFIDOFTXRA. 

Petiver.     Papilionum  Britanniae'^Ioones,  &c  foL  Loud.  1717. 

Jones,     A  New  Arrangement  of  Papilios  from  the  Nerves  of  Wings,  in  Tratu^Litm, 

Soe.  vol.  ii. 
Schilling,  in  Isis,  1834,  Arrangement  of  ditto  from  Nerves. 
Gerek,     Icones  Insect,  rariorum,  4to.     Holm.  1759-1764. 
Letain.     The  Papilios  of  Great  Britain.     London,  1795,  4to. 
JBergttraeuer,     Icones  Papil.  Dium.,  dec.  III.,  Hannovi«,  1779-81. 
Sober.     Nouv.  Papillons  en  Siberie,  M<Sin.  Nat.  Mosc.  1 806. 
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and  derives  its  former  name  from  its  chief  character,  that  of  having 
the  antennse,  which  are  very  thin  and  elongated,  terminated  by  a  knob 
(^fig.  95.  7.) ;  in  a  very  few  species,  however,  Barbicornis  {^fig,  101. 6.), 


BondU,     Desc.  6  n.  sp.  collected  id  Sardinia  (M6in.  Acad.  Turin,  torn.  xxx.). 
Herald,     Entwickelungs.  der  SchmetterL  4to.     Cassel  and  Marburg,  1815. 
?     Coloured  Specimens  to  illustrate  the  natural  History  of  Butterflies,  fix>m 
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Bonaparte.     (Carlo  Luciano)  Cenni  soprii  le  Variazioni  a  cuf  vanno  soggette  le 

Farfalle  de  Gruppo  MeUtaa,  in  Antologie,  No.  125.  1831. 
Dale.     Observ.  on  the  Influence  of  Locality,  &c.  on  Butterflies,  in  Entomol.  Mag. 
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Laeardaire.     Notice  sur  les  Habitudes  des  Lepid.  diumes  de  la  Guyane  Fran9.,  in 

Ann.  Soc.  Ent  Fhmoe^  1833. 
Ericheon.     Lepidoptera  of  Luaon,  in  Nov.  Acta  Cur.  Nat  Bonn,  vol.  xvi. 
Wutwaodf  in  Transactions  of  Entomol.  Society,  vol.  L  (Eucheira  socialis),  vol.  ii. 

(Thecla  Isocrates). 
Marieee,     Memoir  on  Erycina  in  Ann.  Soc  Ent  de  France,  1837. 
Zincken,  gen,  Sommer,     Beytr.  sur  Ins.  Java  (PapiL)  in  Nova  Act  Natur.  Curios. 

Bonn,  t  XV. 
BouduvaL     Observations  sur  un  M^m.  de  M.  Zincken- Sommer,  in  Annal.  Soc 

Ent  France,  1832. 
Capieux,     Beytrage  zur  Pap.  Paniscus,  in  Der  Naturforscher,  1778. 
?    Ueber  einen  Schmetterlingszwitter  Papilio  Cinxia,  in  Froriep^s  Notizien 

Maij,  1825.  No.  2ia 
Anonymoue.      British   Butterflies;    their  Distinctions,  &c.      Birmingham,  1828. 

12mo. 
Duncan.     Natural  History  of  British  Butterflies.     Edinburgh,   1835.  ^  Ditto, 

Foreign  Butterflies.     Edinburgh,  1837  (in  the  Naturalist's  Library). 
And  the  general  works  on  Lepidoptera  abovereferred  to. 
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Petavia  {^.  101.3.),  and  some  species  of  Morpho^,  the 
are  filiform,  and  even  slightly  pectinated,  without  any  knob ;  in  others 
they  are  hooked  at  the  tip,  the  ocelli  are  vantbg,  the  spiral  tongue 
(jfg-.  95.  3.)  always  elongated,  the  wings  not  confined  together  by 
means  of  a  hook  and  bridle  f,  and  carried  erect  when  in  repose 
(^g.  95. 1.).  In  some  few,  however  (Hesperia),  the  fore  wings  alone 
are  elevated  when  at  rest.  The  hind  tibiie  are  ordinarily  furnished 
only  with  a  pair  of  spurs  at  the  apex,  although  in  Hesperia  there  is  an 
additional  pair  near  the  centre,  as  in  the  moths.  The  flight  is  con- 
stantly during  the  day.  The  larvie  (Jiff.  95.  9.)  are  of  varied  shape ; 
they  have  always  six  pectoral,  eight  abdominal,  and  two  anal  feet ; 
but  the  pupa!  (^.  95.  lO.)  are  generally  angulated  (_/Sj.  98.  3.),  and 
almost  always  naked ;  a  very  few  species,  however,  roll  up  leaves, 
which  they  web  together,  and  therein  assume  the  pupa  state,  which  is 
termed  ChryBalis  or  Aurelia,  from  the  goldeo  colours  exhibited  by 
many  species.  This  section  comprises  the  well-known  tribes  of  but- 
terflies, which,  both  from  their  elegant  forms  and  beautiful  colours 
(which  are  as  varied  and  brilliant  on  the  under  as  the  upper  side  of 
the  wings),  may  almost  be  mistaken,  as  Moore  stngB,  for 
'■  winged  flowers  or  flying  genu." 
Spenser  well  describes  some  of  the  chief  characteristics  of  this 
favourite  tribe  of  insects  in  the  following  lines: — 

■  Latrdlle  (^Rij/ne  At.  torn.  v.  p.  3S6.)  dcwribea  ■  genus  Zephjriui  Dalm.  aa 
hiviog  the  tips  of  the  uitennn  inonilifcinn )  founding  hia  obsemtion  upon  DtJ- 
man's  jtnoL  Enl.  p.  102.  The  genua  is,  howerer,  rrnonjiiKius  irith  Folyomnutua. 
f  From  the  obHmtions  of  Mr.  Havorth  (_Ltp.  Brit.  p.  19.)  upon  the  stiuag 
flight  of  the  milei  of  the  purple  emperor  (Apiturs  Iria),  it  would  appear  that  the 
nulea  of  that  species  posaets  this  socket  end  apring,  as  he  tenui  thii  apparatus,  and 
of  which  the  female*,  which  Uj  but  little,  are  destitute. 
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*'  The  velvet  nap  which  on  his  wings  doth  lie, 
The  silken  down  with  which  his  back  is  dight. 
His  broad  outstretched  horns,  his  airy  thighs, 
His  glorious  colours  and  his  glistening  eye.'* 

• 

The  number  of  species  of  butterflies  is  very  considerable.  Latreille 
and  Godart  described  not  less  than  1804*  in  the  Encychpidie  Mkiliod^^ 
of  which  237  are  natives  of  Europe,  and  considerable  additions  have 
been  made  to  the  number.  They  vary  greatly  in  size,  the  gigantic 
Indian  Ornithopteri  being  at  least  nine  or  ten  inches  in  expanse, 
whilst  some  of  our  little  British  blues  are  not  an  inch  across  the 
wings.  In  their  colours  they  are  also  equally  variable,  for,  being  born 
to  flutter  in  the  brightest  sunshine,  they  are  (like  all  sun-loving 
animals)  much  more  gaily  coloured  than  their  nocturnal  brethren. 
Their  flight  is  also  as  varied  as  that  of  the  feathered  tribes,  and  the 
skilful  collector  knows  at  a  distance  the  flight  of  the  different  genera, 
and  even  occasionally  that  of  particular  species.  The  power  of  flight 
depends  considerably  on  the  robustness  of  the  thorax  and  the  strength 
of  the  wing  veins  ;  thus  some  of  the  Nymphalidae  are  far  more  pow- 
erful fliers,  even  than  the  great  Swallow- tailed  butterflies  :  such,  for 
instance,  is  especially  the  case  with  Charaxes  Jason  (Jasius  auct.) ; 
others,  as  the  Pontise,  fly  with  an  undulating  flight,  whilst  Apatura 
sails  over  the  topmost  branches  of  the  oak  and  the 

«  swift  Camilla 
Flies  o*er  the  unbending  com,  and  skims  along  the  main," 

with  such  graceful  elegance,  that  an  old  Aurelian  is  described  by 
Mr.  Haworth  as  going  to  the  woods  long  after  he  was  unable  to  follow 
it,  and  taking  his  seat  on  a  stile  ^^  for  the  sole  purpose  of  feasting  his 
eyes  with  her  graceful  evolutions."  The  knowledge  of  the  diversity 
in  the  flight  of  the  different  tribes  is,  as  Lacordaire  well  observes,  '<  le 
fruit  d*une  experience  toute  personnelle,  et  ne  pent  gu^re  se  trans- 
mettre  par  de  simples  descriptions."  {Ann*  Soe.  Ent.  de  France^ 
1833,  p.  382.)  This  author  has,  however,  published  a  long  and 
very  interesting  account  of  the  butterflies  of  French  Guiana  in  the 
memoir  here  referred  to,  and  particularly  described  the  mode  of 
flight,  habitats,  &c.,  of  the  various  groups.  The  prevalence  of  par- 
ticular colours  in  certain  groups  has  been  above  alluded  to:  thus 
amongst  the  Pierides  it  is  either  white  or  orange  tipped  with 
black ;  in  the  Hipparchiae,  dull  brown ;  in  Polyommatus,  blue ;  in  Ly- 
csna,  fulgid  copper ;  the  Nymphalidse  have  their  wings  varied  with 
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beautiful  eyes  or  spots.  The  Fritillaries  are  fulvous,  varied  on  the 
under  side  with  pearly  patches.  Various  species  of  butterflies  are  re- 
markable for  their  periodical  or  irregular  appearance :  of  these  the 
species  of  Colias,  or  clouded  yellows,  as  they  [are  termed  by  collectors, 
Cynthia  Cardui  and  Vanessa  Antiopa,  are  pre-eminent ;  thus  the  last- 
named  insect,  according  to  Mr.  Haworth  (^Lqp.  Brit  p.  28.),  will  not 
be  seen  for  eight,  ten,  or  more  years,  and  then  appear  as  plentiful  as 
before  ;  indeed,  about  seventy  years  ago,  it  suddenly  occurred  in  such 
profusion  as  to  obtain  the  name  of  the  Grand  Surprise  from  the 
Aurelians  of  that  day.  Mr.  Haworth  conjectures  this  may  be  owing 
to  the  eggs  having,  like  the  seeds  of  plants,  lain  dormant,  not  hatching 
until  some  extraordinary  but  undiscovered  coincidences  awake  them 
into  active  life;  others  attribute  it  to  the  failure  of  their  natural 
enemies,  as  the  Ichneumons  and  sofl-billed  birds,  and  others  to  an 
increased  temperature.  But  these  are  mere  conjectures,  and  seem 
to  want  confirmation  from  the  circumstance  noticed  by  Stephens 
(^lUustr.  Haust,  vol.  i.  p.  10.);  that  Cynthia  Cardui,  although  pe- 
riodical in  some  places  Q*  occurring  every  third  or  fourth  year  most 
copiously,  and  breeding  even  in  the  metropolis  itself;"  Siephensy 
vol.  i.  p.  48.),  appears  constantly  in  others  ;  and  see  Bree,  in  Mag, 
Nat,  Hist  No.  89. 

The  majority  of  these  insects  are  but  short-lived,  but  certain  indi- 
viduals of  some  species  survive  the  winter,  passing  that  period  of  the 
year  in  a  state  of  lethargy.  It  has  been  generally  supposed  that  these 
(which  chiefly  belong  to  the  g  nus  Vanessa)  were  females  which  had 
been  produced  late  in  the  preceding  autumn,  and  which,  although 
impregnated  at  that  time,  had  delayed  the  act  of  oviposition  until  the 
renewal  of  the  season  brings  forth  a  fresh  supply  of  food  for  their 
offspring.  M.  Boisduval,  however,  opposes  this,  stating  that  these 
individuals  had  undergone  a  state  of  lethargy  from  a  much  earlier 
period  (having  observed  Vanessa  Polychloros  and  Urtica  in  this  state 
in  August),  and  that  their  impregnation  had  not  taken  place  until  the 
following  spring.*  Mr.  Stephens  states  that  both  sexes  of  Gonepte- 
TJX  Rhamni  hybemate.  Other  species  appear  to  be  double-brooded 
in  the  course  of  the  year  (Papilio  Machaon,  Gonepteryx  Rhamni, 
&c.) ;  some  of  these,  however,  in  certain  seasons,  seem  only  to  be 
single-brooded  (as  Polyommatus  Argiolus). 

*  See  hereon  Brown,  in  Mag,  Nat  HuU  No.  39.,  and  Bree  eontntj  in  ditto, 
No.  42. 
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The  sexes,  although  generally  resembling  each  other,  offer  oc- 
casionally various  distinctions,  especially  in  colour,  the  males  in 
such  cases  being  almost  invariably  more  gaily  coloured :  this  is  es^ 
pecially  the  case  in  the  Polyommati,  Apaturse,  and  LycsensB.  In  these 
the  upper  surface  alone  offers  this  distinction ;  the  males  of  Man- 
cipium  Cardamines  have  a  bright  orange  spot  at  the  tips  of  the  fore 
wings.  In  Thecla  Quercus,  however  (as  proved  by  the  dissections  of 
Dr.  Horsfield),  the  individuals  which  have  a  bright  purple  patch  on 
the  upper  surface  of  the  wings,  and  which  have  been  by  all  other 
writers  described  as  the  males,  are  proved  to  be  the  females.  The 
males  of  other  species  of  the  genus,  as  I  have  ascertained,  are  orna- 
mented with  purple  reflections.  Some  Argynnes  have  black  longi- 
tudinal ribs  on  the  fore  wings  of  the  males;  and  Mr.  Haworth 
describes  the  female  of  Vanessa  Atalanta  as  differing  from  the  male 
in  having  a  minute  white  dot  in  the  central  red  fescia  of  the  fore 
wings.  Mr.  Babington  has  noticed  a  difference  in  the  colouring 
of  the  pupce  of  the  two  sexes  of  Pap.  Macbaon  (^Mag.  NcU.  Hist 
No.  6.).  Very  few  species  of  butterflies  are  gregarious  in  the  larva 
state;  those,  however,  of  the  Glanville  fritillary  live  in  societies 
not  consisting  of  a  hundred  individuals  in  a  kind  of  common  tent 
which  they  construct  upon  the  plantain.  Several  species  of  Vanessa 
are  also  social  in  this  state,  frequenting  the  nettle  (V.  Urticse  and 
V.  lo) ;  as  are  also  those  of  Papilio  Archelaus,  which  live  upon  the 
orange  trees  in  French  Guiana  (Lacordaire  in  Ann,  Soc.  Ent,  de 
France^  1833,  p.  385.}.  But  a  more  perfect  state  of  society  is  exhi- 
bited by  a  Mexican  butterfly  (Eucheira  socialis  Westw.^  the  cater- 
pillars of  which  construct  a  very  strong  parchment-like  bag,  in  which 
they  not  only  reside,  but  undergo  their  change  to  the  pupa  state. 
(^Trans.Ent.  Soc.  vol.  i.  p.  38.)  A  similar  occasional  habit  of  con- 
gregating is  exhibited  by  these  insects  in  the  perfect  state.  Such 
cannot,  indeed,  be  said  of  the  great  numbers  of  white  butterflies 
which  may  occasionally  be  seen  resting  around  the  edges  of  ponds 
and  other  damp  places,  of  which  I  have  occasionally  been  witness ; 
but  an  immense  swarm  of  Cynthia  Cardui  was  observed  in  the 
Canton  de  Vaud  in  1828,  forming  a  column  from  ten  to  fifteen  feet 
broad,  traversing  the  couutry  from  north  to  south.  Bonelli  also 
observed  a  similar  flight  of  the  same  species  in  the  preceding  year  at 
the  end  of  March.  (MStn.  Soc.  Pkys.  de  G6n^ve,)  De  Lodie  also 
described  a  similar  flight  of  C.  Cardui,  at  the  close  of  the  last  century 
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(Turin  Trans,  vol.  vi. ;  and  see  Blyth,  in  Field  Nat.  p.  470.);  and 
Captain  Lyon,  in  his  Travels  in  Mexico  (voL  i.  p.70.),  mentions  having 
observed  butterflies  assembled  in  vast  numbers,  settled  in  patches 
several  square  yards  in  extent.  M.  Donzel  has  published  a  curious 
memoir  upon  the  flight  of  butterflies  whilst  coupling  (Ann.  Soc,  Ent, 
de  France^  1837)  p.  77.)9  showing  that  whilst  the  males  of  Pontia 
Brassicse,  &c.y  Colias  and  Polyommatus,  support  the  females,  it  is  the 
latter  which  support  their  partners  in  the  genera  Thais,  Thecla, 
Argynnis,  Melit^ea,  Hipparchia,  and  Pieris  (P.  Cratsegi,  formed  by 
Donzel  into  the  genus  Leuconea). 

In  respect  to  their  transformations,  these  insects  exhibit  three  prin- 
cipal variations,  the  chrysalides  being  either  suspended,  girt,  or  enve- 
loped in  a  cocoon.  In  the  first  of  these,  the  caterpillar,  when  full 
grown,  spins  a  small  web  upon  the  under  side  of  a  leaf  or  twig,  and, 
holding  this  by  its  hind  pair  of  anal  feet,  it  drops  its  head  down,  when 
the  skin  bursting,  the  head  of  the  chrysalis  appears.  By  degrees  the 
caterpillar  skin  is  pushed  upwards,  until  it  is  reduced  to  a  minute 
shrivelled  mass,  which,  however,  still  serves  as  a  support  to  the 
chrysalis,  by  the  pliability  of  the  terminal  segments  of  the  body. 
Still  retaining  this  situation,  it  contrives  to  disengage  the  extremity 
of  the  body  through  the  slit  side,  to  extend  it  upward,  and  to  flisten 
it  to  the  little  cone  of  silk  by  means  of  various  minute  hooks* 
After  it  has  accomplished  this  delicate  task,  it  gets  rid  of  the  old 
exuvia  by  giving  the  body  a  jerking  kind  of  a  twirl,  by  which  the 
slough  is  detached,  and  then  falls.  In  the  girt  chrysalides,  the  cater- 
pillars not  only  attach  themselves  by  the  tails,  but  also,  by  throwing 
the  head  from  side  to  side,  spin  a  number  of  threads  across  the  middle 
of  the  body.  The  skin  of  the  caterpillar  then  bursts,  and  is  sloughed 
off;  the  contractions  of  the  body  forcing  it  beneath  the  girth.  The 
number  of  the  species  which  enclose  themselves  in  cocoons  is  but 
small.  Some  of  these  spin  a  slight  silken  case,  whilst  others  make 
for  themselves  a  more  substantial  covering,  by  fastening  several  leaves 
together  with  threads,  afler  the  manner  of  the  Tortricidse.  In  the 
two  former  variations  the  chrysalis  is  always  angulated,  but  in  the 
latter  it  is  conical,  like  that  of  the  moths. 

It  is  to  be  observed  that  those  chrysalides  which  are  simply  sus- 
pended almost  always  produce  tetrapod  butterflies ;  a  curious  fact, 
because,  if  any  butterflies  required  more  than  the  rest  a  perfect  pair 
of  fore  legs,  we  should  have  thought  it  would  have  been  those  which 
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are  suspended  head  downwards  in  the  pupa  state,  and  which  haye  to 
ascend  the  slight  exuviae  of  the  chrysalis  case ;  whilst  the  hexapod 
butterflies,  being  girt  so  as  to  lie  in  a  horizontal  position,  have  only  to 
creep  out  of  their  case.  Some  exceptions  occur  against  this  rule, 
as  in  the  case  of  the  gregarious  Mexican  butterfly,  described  by  me 
under  the  name  of  Eucheira  socialis  (Trans.  JEnL  Soc.  vol.  i.  pL6.), 
which,  although  simply  suspended  by  the  tail  in  the  chrysalis  state,  is 
provided  with  perfect  fore  legs.  The  Libythise  also,  which  have  sus- 
pended pupae,  are  also  furnished,  at  least  in  the  females,  with  six  feet. 
The  Peridromides,  on  the  other  hand,  have  the  chrysalides  girt,  and 
yet  they  possess  only  four  perfect  feet. 

The  pupae  of  many  butterflies  belonging  to  the  families  Helico- 
niidae  and  Nymphalidae  are  ornamented  with  golden  spots,  whence 
they  were  termed  Aureliae,  or  chrysalides.  This  appearance  was 
seized  upon  by  the  alchemists  in  support  of  their  doctrines  ;  but 
Reaumur  in  France,  and  Lister  and  Ray  in  England,  clearly  proved 
that  it  originated  in  the  shining  white  membrane  seen  through  the 
very  slender  and  transparent  outer  skin*  It  is  requisite  also,  for  the 
preservation  of  this  appearance,  that  the  inner  membrane  be  moist, 
and  hence  the  gilding  disappears  when  the  absorption  of  the  fluids 
has  been  efiected  by  the  inclosed  insect's  approach  to  perfection. 
Ray  has  related  various  experiments  upon  this  subject  in  his  Letters. 
(Edited  by  Derham,  pp.  82.  86.  88.  90.) 

Some  species  of  these  insects  have  afforded  materials  to  several 
entomotomists  for  the  production  of  elaborate  memoirs  upon  their 
anatomy.  Swammerdam,  especially  (in  his  History  of  Insects),  in- 
vestigated that  of  the  great  cabbage  butterfly,  and  the  tortoiseshell 
butterfly  of  the  nettle.  Herold,  also,  in  his  Entwichdungs.  der 
Schmetteriingey  has  also  studied  the  former  species,  especially  tracing 
the  variations  which  its  internal  organs  undergo  during  the  process  of 
transformation. 

Linnaeus  divided  the  genus  Papilio  into  ^ve  principal  groups. 

A.  Equites.  *-  Having  the  fore  wings  longer  from  the  posterior  angle  to  the  apex 

than  to  the  base;  subdivided  into  Troes  (Trojans),  having  red  spots  on  the 
breast,  and  Aebivi  (Greeks),  having  no  such  spots. 

B.  HeUeomu.  —  Wings  narrow,  entire,  often  almost  naked. 

C.  DanaL  —  Wings  entire  ;  subdivided  into  Candidi,  with  white  wings^  and  Fes- 

tivi,  with  variegated  wings. 

D.  Njfmphaiu,  —  Wings  dentated ;  subdivided  into  Ocellati,  or  those  with  eye-like 

.  spots,  and  Fhalerati,  or  those  with  simple  spots. 

VOL.   II.  Z 
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E.  TUbeii,  —  Of  small  size ;  larvie  often  short  and  thick ;  subdivided  into  Rurales, 
or  those  with  dark  spots,  and  Urbicols,  or  those  with  pellucid  spots.  ( SysU 
Nat.  torn. ii.  p.  744.  note.) 

Latreille  divides  them,  in  the  R^gne  AnimcUy  from  characters  taken 
from  other  parts  of  the  insect^  as  well  as  from  its  preparatory  states, 
into  two  primary,  and  various  secondary,  sections,  as  follows :  — 

1 .  Those  which  have  only  one  pair  of  spurs  at  the  extremity  of  the  tibiae ;  the  four 

wings  are  elevated  in  repose;  and  the  antennae  are  clavate  or  filiform. 

a.  Those  which  have  the  third  joint  of  the  labial  palpi  either  rudimental,  or,  if 

present,  clothed  with  scales,  and  the  claws  of  the  tarsi  are  large  ;  caterpil- 
lars nearly  cylindrical. 

*  The  Hexapoda,  which  have  all  the  feet  fit  for  walking,  and  nearly  alike 

in  both  sexes ;  the  pupa  is  girt,  as  well  as  attached,  by  the  tail ;  and 
the  central  cell  of  the  hind  wings  is  posteriorly  closed.  Genera  Pa- 
pilio,  Zelima,  and  Parnassius,  which  have  the  anal  edge  of  the  hind 
wings  hollowed,  or  folded;  and  Pieris  (Pontia)  and  Colias,  which 
have  the  same  edge  produced  under  the  abdomen,  forming  a  kind  of 
gutter. 
**  The  Tetrapoda  have  the  fore  legs  evidently  shortened,  and  unfitted  for 
walking,  either  in  both  sexes  or  in  the  females  alone ;  the  chrysalis 
is  simply  suspended. 

f  Those  in  which  the  fore  legs,  although  smaller,  differ  but  little  in 
form  from  the  others ;  the  central  cell  of  the  hind  wing  is 
closed;  and  the  labial  palpi  are  small.  Genera  Danais,  £u- 
ploea,  Idea,  Helioonius,  and  Acraea. 
f  f  Those  which  have  the  two  fore  l^s  strongly  folded  up,  and  either 
visible,  but  very  hairy,  or  very  small  and  concealed ;  the  hind 
wings  have  the  central  cell  generally  open  ;  the  labial  palpi  are 
larger.  Genera  Cethosia,  Argynnis,  Melitam,  Vanessa,  Libythea, 
BibUs,  Nymphalis,  Morpho,  Favonia,  Brassolis,  Eumenia,  Eor- 
rybia,  Hipparchia  (Satyrus  Latr.), 

b.  Those  which  have  the  third  joint  of  the  labial  palpi  naked ;  the  claws  of  the 

tarsi  are  minute ;  the  caterpillars  are  like  wood-lice ;  and  the  chrysalides 
girt,  as  well  as  attached  at  the  tail. 

*  Those  which  have  the  antennie  clavate. 

f  Those  with  the  fore  legs  of  the  males,  at  least,  much  shorter  than 

the  others.     Erycina. 
f  f  Those  with  the  fore  legs  alike  in  both  sexes.     Myrina,  Polyom- 
matus  (Lycaena,  Thecla). 
**  Those  with  the  antennae  setaceous,  and   [slightly]  plumose.     Genera 
Barbicomis  and  (but  erroneously)  Zephyrius. 

2.  Those  which  have  the  posterior  tibiee  furnished  with  two  pair  of  spurs ;  the  two 

hind  wings  are  horizontal  in  repose ;  and  the  antennae  are  often  hooked  at  the 
tip  ;  the  caterpillars  also  roll  up  the  leaves,-  and  spin  a  slender  cocoon  of  silk, 
wherein  they  are  transformed  into  chrysalides,  without  angular  eminences. 
Genus  Hesperia,  to  which  Latreille  adds  Urania  Fab, 
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Thus  it  will  be  seen  that  there  are  five  principal  groups,  typified 
by  the  genera  Papilio,  Heliconius,  Nymphalis,  Polyomniatus,  and 
Hesperia. 

Latreille  has  also  made  various  suggestions  as  to  the  correlativeness 
of  these  difierent  groups ;  as,  for  instance,  the  connection  of  the  true 
genus  Papilio  with  the  variegated  Danaides  on  the  one  side,  and  the 
Pamassii  on  the  other.  He'suggests,  also^  tliat  the  diurnal  Lepidoptera 
may  be  divided  into  two  principal  groups,  according  with  the  sus- 
pended or  girt  position  of  the  chrysalides. 

By  this  proposed  distribution  of  the  butterflies  into  two  principal 
divisions,  the  Erycinae  and  Polyommati  would  be  united  with  the 
Hexapoda  of  Latreille,  an  arrangement  which  we  shall  see  has  been 
partially  adopted  by  Dr.  Horsfield. 

Mr.  Swainson,  in  an  attempt  to  arrange  the  butterflies  according  to 
the  quinarian  views  of  MacLeay  (published  in  Taylor's  PhU,  Mag, 
March,  1827),  has  given  the  following  plan  of  distribution,  in  which 
the  first  and  fifth  families  are  related  in  the  majority  of  their  charac- 
ters; and  it  will  be  seen  that  they  agree  with  Latreille's  typical 
groups  above  mentioned. 

1.  Typical  group     T  Pupa  suspended ;  anterior  legs  imperfect      1.  Nymphalid«. 

PupauiguUted       J  ^"^k^*"**  "'*1  .  ,^    fs.  Papaiomd«. 

fPapab«ced,.nd    -ntenor  leg.  perfect   |g    ni^Kirud.. 
I      foliiculated        J 

2.  Aberrant  group'^  Pupa  braced ;  larvae  onisciform  ;   anterior  7  ^   PolvommatidflB 

I      legs  semiperfect  3    ' 

(_  Pupa  suspended ;  anterior  legs  imperfect     5.  Heliconiid«. 

Here  we  find,  however,  the  Hesperiidae  intervening  between  the 
Papilionidee  and  Polyommatidae,  which  agree  in  their  braced  naked 
pupse ;  and,  notwithstanding  the  relation  of  such  insects  as  Leptocircus 
Curius*,  and  many  of  the  tailed  Erycinidae  and  Theclee.f 

Dr.  Horsfield,  whose  views  upon  the  distribution  of  the  butterflies 
are  founded  upon  a  very  comprehensive  view  of  the  characters  of  the 
insect,  in  all  its  stages,  and  especially  with  reference  to  the  quinarian, 
circular,  and  analogical  principles  of  MacLeay^  has  divided  the  section 

*  Mr.  Swainson  places  this  insect  in  the  genus  Urania !  (ZooLUhuir.  pi.  106.) 
f  In  the  Zool,ISiuiraHon9  (fbl.  135.)  Mr.  Swainson  has  given  the  following  as  the 
five  fiunilies  of  butterflies :  «- 

1.  Typical.     Papilionid«.  * 

2.  SubtypicaL     Nymphalida. 

S.  Aberrant.     Hesperiidas,  Erycinidie,  Satyrid«. 

z  2 


S40  MODERN  CLASSIFICATION   OF    INSECTS. 

(to  which  Dr.  Horsfield  gives  ihe  family  name  Papilionidffi*),  into 
five  stirpes,  each  supposed  to  be  connected  with  the  two  adjoining, 
and  the  terminal  to  be  in  like  manner  allied  to  the  first,  so  as  to  form 
a  circle ;  these  stirpes  being  named  in  accordance  with  their  sup- 
posed analogies  with  the  Ametabolous  orders,  and  following  each 
other  in  the  same  order  as  the  latter  occur  in  the  HortB  EnUmuh 
logic€B,  p.  390.  892.,  the  Ametabola  not  only  pointing  out  the  natural 
order  of  various  minor  subdivisions,  but  representing  many  annulose 
forms  in  their  simple  elementary  state.  These  analogies,  although 
employed  by  MacLeay,  especially  with  reference  to  the  Coleoptera 
(see  ofU^f  vol.  i.  p.  39.),  are  much  more  clearly  exemplified  in  the 
Lepidoptera ;  and  hence  Dr.  Horsfield  considers  that  all  the  various 
forms  of  the  larvs  of  the  diurnal  Lepidoptera  can,  without  excep- 
tion, be  reduced  to  the  five  stirpes  described  below,. which  are  con- 
structed according  to  the  plan  of  the  orders  of  the  Ametabola. 

The  first,  or  Vermiform  stirps,  has  the  larva  of  an  oblong  linear 
form,  attenuated  at  both  ends ;  in  some  cases  depressed,  or  slightly 
convex  ;  in  others  cylindrico-gibbous,  appearing  to  consist  of  numerous 
scuta  or  shields,  distinctly  divided  by  transverse  striae,  having  a  small 
retractile  head,  and  very  short,  scarcely  perceptible  feet,  and  is  of  a 
sluggish  appearance.  These  larvae  bear  a  strong  analogical  resem- 
blance to  some  of  the  Vermes  (considered  by  MacLeay  as  possessing 
the  least  complicated  structure),  but  having  a  more  apparent  analogy 
to  the  osculant  group  in  the  neighbouring  circle  of  the  Crustacea, 
which  comprehends  Oniscus,  Armadillo,  and  Asellus.  Dr.  Horsfield 
found  five  varieties  of  the  metamorphoses  of  this  stirps  in  Java.  The 
pupa  is  obtuse  at  both  ends,  particularly  at  the  anterior ;  is  nearly 
smooth,  and  is  vertically  suspended  in  the  same  manner  as  in  the 
typical  stirps;  its  head  upwards,  either  erect  or  bending  forwards, 
fixed  by  the  tail  and  girt  across  the  middle.  The  perfect  insect  is 
also  comparatively  simple,  the  whole  of  the  stirps  having  been  com- 
prised in  the  lowest  rank  of  the  Linnaean  arrangement  under  the 
name  of  Plebeii  rurales,  many  of  which  are  nevertheless  exceedingly 
beautiful.    The  palpi  are  slender  and  of  great  length,  extending  in 

*  It  will  be  seen  that  the  nomenclature  of  Dr.  H.  is  at  varianoe  with  that  of 
MacLeay ;  the  latter  dividing  the  order  Coleoptera  into  five  primary  groups,  named 
from  their  analogical  resemblance  to  the  orders  of  Ametabola ;  whilst  Dr.  H.  names 
the  primary  groups  as  families  in  idle,  and  the  secondary  groups  from  such  analogical 
resemblance* 
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Myrina  to  the  middle  of  the  antennaB ;  the  third  joint  either  naked 
or  covered  with  minute  scales ;  the  antennae  gradually  clavate^  or 
with  a  thickened  compressed  club  abruptly  inflected  or  bent  out- 
wards ;  the  feet  are  slender,  the  anterior  pair  never  spurious,  perfect, 
and  alike  in  both  sexes ;  the  hinder  wings  entire,  or  tailed  ;  the  body 
small,  slender,  and  compressed ;  and  the  proboscis  short,  or  moderately 
long. 

This  stirps  comprises  the  normal  genera  Petavia  (nearly  related  to 
the  Hesperiidae,  and  forming  the  transition  from  the  Anopluriform  to 
the  Vermiform  stirpes),  Polyommatus,  Lycaena,  Thecla,  and  Myrina ; 
aberrant  genus,  Symetha. 

In  the  Chiloonathiform  or  Iuliform  stirps,  the  larv€B  (which 
are  considered  as  typical  of  the  whole  of  the  order  Lepidoptera)  are 
long  and  cylindrical,  attenuated  at  both  ends,  and  transversely  striated 
as  in  Colias  (at  the  confines  of  the  Vermiform  stirps,  thus  determin- 
ing the  natural  situation  of  this  genus),  or  regularly  cylindrical  and 
slightly  hairy,  as  in  Pieris  and  Pontia,  or  distended  about  the  fourth 
or  fifth  segment  of  the  body,  and  tapering  gradually  towards  the  tail, 
and  more  abruptly  to  the  head  in  the  typical  group,  the  true  Papi- 
liones,  acquiring  tubercles,  which  in  the  remote  genera  increase  in 
length,  and  show  the  gradual  transition,  through  Euplcea  and  Heli- 
conia  *,  to  the  Chilopodiform  stirps  which  succeeds ;  the  head  is  at- 
tached to  the  body  by  a  very  small  articulation,  and  appears,  when 
exserted,  separated  from  it ;  behind  it  is  a  bifid  fleshy  organ  or  fiircula. 
The  ptqM  is  attached,  as  in  the  preceding  stirps,  but  it  has  peculi- 
arities of  greater  perfection :  it  is  naked  and  angulated,  terminated 
in  the  typical  forms  at  the  upper  extremity  by  two  processes,  in  those 
near  the  Vermiform  stirps  by'one  short  process  alone  ;  those  approach- 
ing the  next  stirps  have  the  suspension  of  that  group.  The  imago  is 
considered  by  Dr.  Horsfield  as  the  perfection  of  the  whole  order,  the 
stirps  comprehending  as  it  does  the  Papiliones  Equites  and  Danai  of 
Linnaeus,  and  his  Heliconii  standing  at  the  immediate  confines  in 
the  succeeding  group :  their  wings  also  (according  to  Jones  in  Linn, 
Trans.)  being  more  perfectly  nerved  f ,  the  palpi  in  the  typical  species 

•  The  analogy  between  the  lanra  of  Helioonia  and  Craspedosoma,  which  is 
intenaediate  between  the  Chilopoda  and  Chilognatha(8ee  Horm  Eut,  p.  S51.)i  deter- 
mines the  situation  of  the  fonner  genus  in  the  Lepidopterous  circle  between  the 
Chilopodifonn  and  Chilc^nathiform  stirpes. 

t  In  a  preceding  page  Dr.  Horsfield  expressed  the  opinion  that  lulus  was  the 
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are  shorter  than  the  head,  their  third  joint  is  very  minute,  and  they 
are  concealed  by  a  very  dense  covering  of  long  bristly  hairs.  In  Pa- 
pilio  they  are  never  exserted ;  in  Colias,  near  the  preceding  stirps, 
they  are  moderately  long ;  in  Terias  an  evident  diminution  is  apparent, 
and  in  the  following  genera  the  decrease  is  more  sudden.  Poly- 
ommatus  Phaedrus  LaJtr,  appears  to  form  a  natural  connecting  link 
between  Myrina  (belonging  to  the  Vermiform),  and  Colias  (to  the 
Chilognathiform  stirps) ;  the  feet  are  generally  long  and  robust,  and 
the  whole  of  them  are  perfect,  and  fitted  for  walking ;  the  antenns 
are  marked  with  defined  rings  at  the  numerous  joints,  are  elongate, 
filiform  at  the  base,  and  terminated  in  the  typical  group  by  a  cylin- 
drical club  attenuated  at  both  ends.  The  normal  genera  belonging  to 
this  stirps  are,  Colias,  Gonepteryx  and  Papilio  (divided  into  three 
sections),  and  the  aberrants  are  Terias,  Pieris,  Pontia,  Leucophasia, 
Licinia,  Thais,  Doritis,  and  Zelima. 

In  the  Chilopodiform  or  Scolopendriform  stirps,  the  appendages 
of  the  larva,  noticed  as  simple  and  fieshy  on  the  body  of  those  of  £u- 
ploea  and  Heliconia  *,  become  rigid  and  armed  with  transverse  spines, 


typical  fonn  of  the  order ;  the  luliform  stirps  consequently  becomes  the  perfect 
type  of  the  diurnal  Lepidoptera.  Dr.  Horsfield»  however,  adduces  no  other  grounds 
fbr  this  superiority  than  the  position  assigned  to  these  insects  by  Linnaeus,  and 
the  more  perfect  veining  of  the  wings.  Mr.  Newman,  howeyer,  denies  this  supe- 
riority to  Papilio,  considering  Bombyx  Atlas  as  the  centre  of  all  Lepidoptera ;  the 
group  Fhalaena,  combining  in  itself  types  of  the  other  primary  divisions  which 
Papilio  does  not,  and,  moreover,  possessing  the  characters  which  Mr.  Newman 
assumes  to  be  pre-eminently  those  of  the  lepidoplerous  type,  viz.,  an  insect  without 
antlia  or  palpi,  with  very  pectinated  antennae,  and  enormously  expansive  wings,  and 
nocturnal  flight.  If  indeed  we  admit  the  least  perfectly  organised  individuals  in  an 
order  to  be  its  types,  there  may  be  good  ground  for  such  a  selection  of  characters ; 
but  I  confess  that  I  should  have  selected  for  the  types  of  the  order  those  in  which 
the  mouth  is  best  developed,  and  in  which  there  is  the  least  diversity  in  the  sexes. 
The  females  of  some  of  the  Bombycidas  are  as  impofect  as  their  larvc  (Oiketicus, 
Psyche),  and  in  many  their  imperfect  development  is  indicated  by  their  sluggish 
habits,  occasioned  by  a  deficiency  or  inertness  of  sense  :  the  true  type  of  any  group 
must  of  course  possess  the  characters  of  such  group  in  the  highest  state  of  develiop- 
ment,  and  it  wiU  of  course  be  the  farthest  removed,  ot.bear  the  slightest  resemblance 
or  relation  to  the  conterminous  groups.  M.  Boisduval  observes,  ^  si  comme  dans 
d'autres  branches  de  la  Zoologie,  on  voulait  mettre  en  tete  les  individus  d*une  orga- 
nisation sup^rieiure,  on  devrait  commencer  par  les  Sphingides."  (Hitt.  Nat,  Ins, 
Lep,  p.  169.) 

*  These  two  genera  are  considered  to  form  the  transition  between  this  and  the 
preceding  stirpes;  their  larvae  having  a  striking  affinity  with  the  Chilopodiform  stiipi^ 
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which  are  said  to  cause  irritation  when  touched  similar  to  the  bite  of 
a  Centipede,  which  they  also  resemble  in  their  terrific  appearance. 
This  spinose  character,  which  is  but  slightly  developed  in  Melitoea, 
more  strongly  in  Argynnis^  and  which  reaches  its  maximum  in  Va- 
nessa, is  pre-eminently  typical  of  the  stirps^  and  clearly  distinguishes 
it  from  the  next  stirps  which  has  been  united  with  it  by  most  ento- 
mologists. The  pupa  is  naked  and  angulated,  greatly  diversified  on 
the  surface,  and  ornamented  with  golden  or  shining  dots,  and  it  is 
generally  suspended  by  the  tail,  with  the  head  directed  downwards. 
The  palpi  of  the  perfect  insects,  which  are  the  types  of  the  stirps, 
project  beyond  the  head,  the  last  joint  being  distinct  and  downy; 
the  antennae  are  of  moderate  length,  with  an  abrupt  club,  broad  and 
compressed  in  the  typical  species ;  the  anterior  feet  are  spurious  and 
imperfect,  and  applied  to  the  under  side  of  the  thorax.  Vanessa  is 
typical  of  this  stirps,  which  passes  off  to  the  next  by  Apatura,  Lime- 
nitis>  &c.  The  normal  genera  are  Euplcea,  Idaea,  Acrsea,  Vanessa, 
Cynthia,  Melitoea,  Argynnis,  Biblis,  Limenitis,  and  the  aberrants 
Heliconia,  Hetaera  ?  Liby  thea  and  Neptis  ? 

In  the  Thtsanuriform  stirps  the  larva  is  characterised  by  two 
rigid  setae  or  spines,  varying  in  length  and  size,  appended  to  the  pos- 
terior extremity  of  the  body,  and  pointing  directly  backwards,  as  in 
the  Lepismae.  The  pupa  is  smooth,  shining,  diversified  in  form,  and 
attached  by  the  tail  only.  The  perfect  insects  are  remarkable  for  the 
prevalence  of  a  brown  colour,  which  in  many  species  assumes  a  bril- 
liant blue  gloss ;  their  palpi  and  feet  nearly  resemble  those  of  the  pre- 
ceding stirps ;  their  antennae  are  filiform,  with  a  slender  and  very 
gradually  incrassated  club,  which  occupies  a  very  large  portion  of 
their  entire  length.  The  normal  genera  are  Apatura,  Paphia,  Amathusia, 
Morpho,  Melanitis,  Hipparchia,  Nemeobius  (forming  the  transition 
to  Erycina  ?),  and  the  aberrants  are  Cethosia  and  Brassolis.     This 


This  gradual  change  of  character  which  takes  place  in  the  metamorphosis  of  the 
second  stirps,  as  it  approaches  the  confines  of  the  third,  is  confirmed  by  the  struc- 
ture of  the  anterior  feet,  Heliconia  and  Idea  forming  the  union,  having  an  inter- 
mediate character,  these  organs  being  abbreviated  in  both  these  genera ;  the  tarsi  not 
distinguishable  into  five  joints,  but  the  joints  being  united,  and  their  situation 
indicated  by  several  spines  crowded  together ;  but  on  entering  the  Chilopodiform 
stirps,  the  anterior  feet  of  both  sexes  are  constructed  on  a  different  plan,  not  being, 
as  in  Colias  and  some  of  the  Vermiform  stirps,  partially  reduced  in  size,  but 
spurious  and  imperfect. 

i  4 
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stirps,  it  will  accordingly  be  seen,  is  founded  almost  exclusively  on 
the  two  anal  appendages  of  the  larvae. 

In  the  Anopluriform  stirps,  the  larva  is  characterised  by  a  head 
comparatively  of  excessive  size,  and  by  the  abrupt  posterior  ter- 
mination of  the  body,  without  any  caudal  appendage.  The  pupa  is 
not  naked  as  in  the  other  stirpes,  but  is  concealed  by  a  cocoon, 
or  by  a  covering  of  a  convoluted  leaf,  and  its  surface  is  smooth,  re-* 
sembling  that  of  the  nocturnal  Lepidoptera.  The  characters  of  the 
imago  are  variously  modified  in  the  Erycinse  *,  which  approach  the 
preceding  stirps,  in  the  Hesperise,  the  types  of  the  present,  and  in 
the  Uraniae,  which  Dr.  Horsfield  also  adds  to  the  stirps.  They  how- 
ever remain  for  fuller  investigation  hereafter.  The  typical  genera 
belonging  to  this  stirps,  are  Erycinse,  Emesis,  Danis,  Lemonias,  Eu- 
rybia,  Hesperia,  Thymele,  Helius,  Pamphila,  Ismene,  Tamyris,  and 
the  aberrants  Nymphidium,  Helicopis,  Urania,  and  Barbicomis.  The 
connection  between  the  Anopluriform  and  the  Vermiform  stirps  is  con-* 
sidered  as  evident,  from  Linnaeus  having  termed  the  one  Plebeii  urbi- 
coli,  and  the  other  Plebeii  rurales.  The  circular  progression  of  these 
five  stirpes,  and  their  various  affinities  manifested  by  the  larvae,  are 
ingeniously  illustrated  by  a  diagram  exhibiting  the  most  prominent 
forms  of  each  of  the  stirps,  and  of  some  of  the  aberrant  forms  indi- 
cating their  gradual  approach  to  each  other. 

I  have  thought  it  advisable  to  give  this  sketch  of  Dr.  Horsfield's 
work,  not  only  from  the  importance  of  the  views  which  it  contains 
(without,  however,  entirely  concurring  therein),  but  also  from  the 
work  being  unfortunately  in  but  few  hands. 

M.  Boisduval,  an  author,  who  has  long,  and  almost  exclusively,  stu« 
died  the  Lepidoptera,  has  published  another  distribution  of  the  butter- 
flies. He  admits,  however,  the  impossibility  to  form  an  arrangement 
in  a  continuous  series,  from  the  many  relations  which  each  group,  both 
of  genera  and  species,  possesses,  of  which  he  gives  several  striking 
instances,  especially  the  genus  Pieris  of  Latreille ;  some  species  of 
which  (genus  Leptalis)  completely  resemble  Heliconii ;  others  (genus 
Euterpe)  ^'  se  lient  insensiblement*'  with  certain  species  of  Papilio ; 
others  <'  offrent  un  certain  rapport"  with  the  Pamassii  (Doritis),  whilst 


*  Whilst  the  ftet  in  the  typical  Anopluromorphs  are  perfect,  Erycina  at  the 
confines  of  the  preceding  stirps  has  the  feet  of  the  males  spurious,  whilst  they  are 
perfect  in  the  females,  thus  strikingly  exemplifying  the  transition^ 
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Others  '<  passent  inftensiblement"  to  Colias^  and  others  to  Danais.  He 
likewise  founds  his  arrangement  upon  a  consideration  of  the  charac. 
ters  of  the  larva,  which  have  often  "  plus  de  valeur  "  than  those  of  the 
itnagOy  although  ordinarily  the  one  confirms  the  other.  The  following 
is  an  abstract  of  his  arrangement  of  the  Rhopalocera,  or  diurnal  Lepi- 
doptera^  which  he  forms  into  three  sections  and  fifteen  tribes. 

Section  1.   SucciNcrr.     Chrjrsalis  attached  by  the  tail,  and  also  girt. 

A.  Six  feet  in  both  sexes ;  caterpillars  elongate. 

Tribe  1.  PagriUimidea  [more  properly  Papilionides].    Anal  edge  of  bind 

wings  concave ;  ungues  simple. 
Tribes.  Pierideg.     Anal  edge  of  hind  wings  without  concavity;  ungues 

with  one  tooth,  or  bifid. 

B.  Six  feet  in  both  sexes ;  caterpillars  very  contracted. 

Tribe  S.  JBtimemdeg.     Larvae  unknown ;  last  joint  of  palpi  much  shorter 

than  the  second. 
Tribe  4.   Lycenideg,     Larvs  onisciform  ;  ungues  very  minute. 

C.  Four  feet  in  the  males,  and  nearly  always  six  in  the  females ;  caterpillars 

contracted. 
Tribe  5.  ErydnideM,     Ungues  yery  minutew 

D.  Four  feet  in  both  sexes ;  caterpillars  elongated. 

Tribe  6.  Peridromides,     Caterpillars  with  spinose  elongations ;  chrysalis 
yery  angular ;  ungues  slightly  bifid. 
Section  S.  Susnxsi.     (ThrysaUs  suspended  only  by  the  tail. 
A.  Ungues  of  tarsi  simple.     (  Four  1^^  in  both  sexes. ) 

Tribe  7.  Dcautides,  Caterpillars  with  from  one  to  five  pairs  of  simple 
fleshy  prolongations ;  wings  broad. 

Tribe  8.  HeHeonides,     CaterpiOars  spiny  throughout  their  whole  length ; 
wings  narrow,  long* 
B»  Ungues  of  tani  strongly  bifid.    (Four  legs  in  both  sexes.) 

Tribe  9.  NympKcdide*,  Caterpillars  spiny  throughout  their  whole 
length,  or  attenuated  behind  with  spines  only  on  the  head ;  anal 
edge  of  hind  wings  forming  a  gutter ;  discoidal  cell  always  open. 

Tribe  10.  BroBtoKdet*  Caterpillars  thick,  pubescent,  often  with  2  anal 
points,  and  sptned  on  the  head ;  anal  edge  of  hind  wings  forming  a 
strong  gutter ;  discoidal  cell  always  closed. 

Tribe  11.  Morphidei^  Caterpillars  spiny,  attenuated  at  the  extremity ; 
wings  broad ;  anal  edge  of  hind  pair  forming  a  gutter ;  discoidal 
cell  always  open. 

Tribe  12.  Safyridu,  Caterpillars  attenuated,  nearly  fish-shaped,  with 
2  anal  points ;  head  rounded  or  bifid  above ;  discoidal  cell  always 
closed ;  nervures  of  fore  wings  often  dilated  at  the  base. 

Tribe  IS.  SibUdet.     Caterpillars  spinose^  terminated  by  two  anal  points; 
palpi  long,  antennas  linear ;   anal  edge  of  hind  wings  scarcely  pro- 
minent, costal  nervure  of  fiire  wings  dilated  at  base. 
£.  Four  feet  in  the  males  and  six  in  the  females;  caterpillars  elongated. 

Tribe  14.  Libythidea,  Caterpillars  not  spiny,  slightly  pubescent ;  chry- 
salis short,  scarcely  angular ;  palpi  very  long,  beak-like. 
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Section  3.  Ikvoluti.      Chrysalis   enclosed  in  a  cocoon ;    antenns  distant  at  the 
base,  six  feet  in  both  sexes ;  catexpillars  with  the  neck  narrowed. 
Tribe  15.   Hesperides, 

The  tribes  Erycinides  and  Nymphalides  require  a  more  correct 
investigation  into  their  preparatory  states,  so  that  it  will,  perhaps,  be 
considered  necessary  still  further  to  split  them ;  thus  the  larva  of  Va- 
nessa and  Apatura,  in  the  latter  tribe,  are  very  different.  M*  Bois- 
duval  commences  the  arrangement  with  the  genus  Papilio,  although 
he  considers  it  would  be  natural  to  commence  the  series  with  the 
Tetrapoda,  as  is  the  custom  amongst  tlie  German  Lepidopterists,  and 
to  place  the  Hexapoda  before  the  Hesperides.  In  this  case  the  Sus- 
pensi  would  commence  the  series,  and  the  Succincti  would  precede 
the  Involuti ;  but^  as  it  is  impossible  to  arrange  all  these  genera  in  a 
continuous  line,  it  is  immaterial  witli  which  the  arrangement  is  com- 
menced. Dr.  Horsfield,  we  have  seen,  commences  his  arrangement 
with  the  Lycaenides,  or  Vermiform  stirps,  considering  them  the  most 
simple  of  the  whole  tribes  of  butterflies  ;  but,  as  he  adopts  the  circular 
views  of  MacLeay,  it  is  equally  immaterial  from  what  point  of  the 
circle  he  starts.  ^ 

Afler  this  revision  of  the  arrangements  of  the  chief  modem  Lepi- 
dopterists, my  account  of  the  different  groups  into  which  the  butter- 
flies are  divisible  must  necessarily  be  short.  Anxious  to  place  tlie 
classifications  of  the  different  orders  on  the  same  footing,  I  shall  not, 
with  Dr.  Horsfield,  adopt  primary  divisions  with  the  family  termi- 
nation in  ids  and  secondary  divisions  named  from  analogical  relations, 
neither  shall  I,  with  Boisduval^  adopt  so  great  a  number  of  tribes, 
founded,  in  many  cases,  as  it  seems  to  me,  upon  characters  which, 
although  in  one  part  of  the  order  they  may  possess  great  weight,  in 
others  become  almost  valueless.  More  especially  shall  I  hesitate  to 
admit  the  propriety  of  regarding  as  distinct  groups  such  as  agree 
together  in  the  general  characters  of  the  perfect  state,  but  disagree 
in  the  form  of  the  larvee.  This  latter,  we  have  seen,  is  the  chief 
character  of  one  of  Dr.  Horsfield's  stirpes,  whereas  the  single  genus 
Papilio  possesses  several  very  striking  forms,  and  Doritis  (Pamassius) 
is  as  much  entitled  to  a  primary  rank  as  Hipparchia,  its  caterpillar 
being  much  farther  removed,  even  from  the  Papilionideous  type,  than 
that  of  Hipparchia,  possessing,  although  the  latter  does,  a  forked  tail, 
like  a  Lepisma.  It  will  be  seen,  on  reviewing  the  arrangements  noticed 
above,  that  whilst  Papilio,  Lycsena,  Nymphalis,  and  Hesperia  are  ad- 
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mitted  on  all  hands  to  be  types  of  distinct  groups,  others  regarded 
as  of  primary  importance  by  some  writers  are  considered  by  others 
either  as  subordinate  or  osculant  forms ;  thus,  Hipparchia  (Satyrus 
Latr,)y  treated  as  a  distinct  type  by  Horsfield  and  Swainson,  is  con- 
sidered as  subordinate  by  Latreille  and  Boisduval ;  whilst  Heliconia, 
regarded  as  a  primary  group  by  Swainson  and  the  French  writers,  is 
thought  by  Horsfield  to  be  osculant.  Erycina  is  another  of  these 
perplexing  groups  respecting  which  so  little  is  in  truth  known ;  and 
which  has  accordingly  been  placed  with  the  Hesperidae  by  Horsfield, 
and  with  the  Lycsenidae  by  Swainson.  In  the  following  arrangement 
I  have  endeavoured  to  combine  the  views  of  my  predecessors.  I  ac- 
cordingly consider  the  Heterocera  as  formed  of  two  primary  groups, 
named  Nudi  and  Involuti,  fVom  the  naked  or  covered  condition  of  the 
chrysalis,  answering  to  the  genera  Papilio  and  Hesperia  of  Fabri« 
cius,  regarding  the  characters  exhibited  by  the  latter  or  the  family 
Hesperiidse  in  all  its  stages  as  of  far  higher  rank  than  those  of  any 
of  the  other  groups.  The  Nudi  I  divide  into  the  following  fami- 
lies:—  1.  Papilionidae,  including  the  Pierides  ;  2,  Heliconiidte,  com- 
prising the  Danaides ;  3.  Nymphalidae,  including  the  Hipparchiidas 
(Satyrides  jBaisd,  or  Thysanumorpha  Horsfield)  as  well  as  Bois- 
duval's  10th,  11th,  and  13th  tribes;  4.  The  Erycinidae;  and,  5,  the 
LycsenidsB.  A  progression  through  these  various  families  has  been 
already  shown  by  Dr.  Horsfield  to  exist  between  the  Papilionidee  and 
Heliconiidffi:  from  these  to  the  Nymphalidae,  and  thence  by  Hip- 
parchia to  Erycina,  the  progression  is  natural,  whilst  Erycina  is  in- 
termediate, according  to  Latreille,  between  Hipparchia  and  Lycaena. 
Between  this  last  tribe  and  the  first  or  Papilionidae  (both  having  girt 
pupae),  Polyommatus  Phaedrus  is  regarded  as  the-  connecting  link 
by  Dr.  Horsfield,  and  thus  the  Involuti  (fam.  6.  Hesperiidae)  would 
be  thrown  out  of  the  circle  were  we  to  adopt  this  regular  series, 
unless  we  adopt  Mr.  Swainson*s  plan,  and  consider  it  as  intermediate 
between  the  Polyommatidae  (Lycaenidae)  and  the  Papilionids. 


The  first  family  Papilionids  Ijcach  comprises  the  giants  of  the 

diurnal   tribes,  and  is   distinguished  by   the    perfectly  ambulatory 

structure  of  the  fore  legs  in  both  sexes  (fig,  95.  i.  Papilio  Machaon 

S  *) ;  the  ungues   distinct  and  simple,  or  bifid ;   antennae  having  a 

*  All  the  figures  upon  this  block  (95*  anti,  p.  332.)  represent  details  of  Papilio 
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distinct  club,  but  never  hooked  at  the  tips,  and  the  girt  condition  of 
the  chrysalis  (except  in  Doritis) ;  the  discoidal  cell  of  the  hind  wing  is 
closed.  The  other  characters  of  the  family,  which  is  equivalent  with 
Dr.  Horsfield's  luliform  stirps,  will  be  found  in  a  preceding  page 
(341.)  in  the  account  of  his  arrangement. 

This  family  comprises  two  very  distinct  subfamilies  or  tribes,  as 
they  are  called  by  Boisduval ;  namely,  the  Papilionides  and  Pierides. 

In  the  Papilionides  the  anal  edge  of  the  hind  wings  is  concave  or 
folded.  The  middle  longitudinal  nerve  of  the  fore  wings  posteriorly 
emits  four  nerves,  whereas  there  are  only  three  arising  from  this 
nerve  in  all  the  other  butterflies.  They  have  the  palpi  very  short 
{fig.  95.  3.)»  not  extending  in  front  of  the  eyes,  with  the  third  joint 
scarcely  distinct;  the  club  of  the  antennae  (^fig.  95.  7.)  forms  an 
elongated  mass;  the  ungues  are  entire  and  simple;  the  wings  are 
broad  with  the  discoidal  cell  always  closed ;  the  abdomen  free  and 
not  received  in  a  gutter.  The  caterpillars  {^fig*  95.  9.)  are  slow, 
eylindrical,  thickened,  never  villose  nor  hairy,  with  two  retractile 
tentacles  placed  on  the  neck,  in  the  shape  of  a  fork,  arising  from  a 
common  tubercle,  and  which  the  insect  throws  out  when  alarmed, 
emitting  at  the  same  time  a  disagreeable  odour ;  by  this  means  the 
larvae  are  supposed  to  keep  the  Ichneumons  at  a  distance. 

There  is  considerable  diversity  in  the  appearance  of  the  larvae  of 
the  restricted  genus  Papilio  (excluding  Ornithopterus) ;  some,  as 
P.  Machaon,  are  cylindrical  and  smooth ;  others  (P.  crassus)  are 
protected  by  rather  long  fleshy  prominences ;  others  (P.  Polydorus 
Horsfield^  pL  3.  f.  17.)  are  short  and  thick,  with  numerous  short 
fleshy  points,  and  some  resemble  snails  (P.  Podalirlus  Curtisy  B.  £. 
pi.  578.),  and  a  very  great  number  (P.  Arjuna  Horsfieldy  pi.  4. 
f.  11.,  P.  Pammon  Ibid.  pi.  3.  f.  2.)  have  the  two  anterior  segments 
attenuated,  and  capable  of  being  retracted  under  the  third  and  fourth, 
which  are  dilated  and  ornamented  with  eye*like  spots,  like  those  of 
some  of  the  Sphingidae.  The  larva  of  P.  dissimilis  {Horsf.  pL  8.  f.  1.)  is 


Machaon ;  95.  3.,  the  head  from  aboye ;  3.,  ditto  sideways ;  4.,  the  labrum,  man- 
dibles, and  base  of  the  maxille ;  5.>  the  labium,  the  base  of  one  of  the  labial  palpi, 
and  base  of  one  of  the  maxillze,  to  show  the  rudimental  palpus ;  6.,  the  labium,  with 
one  of  the  labial  palpi;  7«>  tip  of  antemue ;  8.,  fore  leg  of  the  male;  9.»  caterpillar, 
with  the  nuchal  tubercle  exposed,  attached  by  the  tail,  with  a  girth  round  the 
middle  of  the  body  ready  for  pupation  ;    lo.,  the  pupa,  * 
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furnished  with  recurved  points,  a  pair  on  each  side  of  the  five  joints 
following  the  first,  and  a  single  one  on  each  side  of  the  following  seg- 
ments. The  larva  figured  by  Mad.  Marian  as  that  of  Pap.  Protesilaus, 
has  all  the  characters  of  one  of  the  Nymphalidae,  such  as  Argynnis. 

The  larvae  of  the  Ornithopteri,  at  least  judging  firom  Dr.  Horsfield's 
figure  of  that  of  P.  Amphrisius  (O.  Heliacon  jBdv,)y  has  the  segments 
armed  with  thick,  obtuse,  fleshy  prominences,  and  each  of  the  retractile 
nuchal  tentacles  is  enclosed  in  an  external  case. 

The  species  of  Papilionides  are  for  the  most  part  tropical ;  four 
species  only  are  found  in  Europe,  two  of  which,  P.  Machaon  and 
P.  Podalirius,  have  occurred  in  England. 

These  insects,  from  the  beauty  of  their  colours  and  large  size, 
were  styled  Equites  by  Linneeus.  Many  of  the  species  have  the  hind 
wings  produced  into  a  pair  of  tails,  whence  they  have  obtained  the 
name  of  Swallow-tails.  Their  flight  is  rapid.  Some  of  these  insects, 
placed  by  Linneus  in  his  two  sections  Equites  Trojani  and  Achivi, 
have  been  since  discovered  to  be  but  the  sexes  of  one  species ;  thus 
Mr.  MacLeay  possesses  a  specimen,  the  right  side  of  which  is  Pap. 
Polycaon,  a  male  Greek,  and  the  left  Pap.  Laodocus,  a  female  Trojan 
(Linn,  Trans,  vol.  xiv.  Append.).  An  instance  of  two  Greeks  thus 
united  is  described  in  the  EncycL  MHhocL,  the  right  side  being  Pap. 
Ulysses,  and  the  lefl  Pap.  Diomedes. 

Doritis  Fab,  (Parnassius  Lair.)  is  especially  interesting,  from  the 
form  of  the  larva,  which  has  more  the  appearance  of  that  of  one  of 
the  Bombycidfle  than  of  a  Papilio  Linn.  Its  neck  is  also  furnished 
with  a  retractile  tentacle ;  and  the  cocoon  is  enclosed  in  a  loose 
cocoon  of  leaves  fastened  together,  the  chrysalis  being  apparently 
attached  also  by  the  tail.  The  females  are  also  furnished  with  a  large 
corneous  valve  at  the  anus.  The  species  frequent  alpine  regions, 
D.  Apollo  being  a  reputed  British  species. 

M.  Duponchel  has  published  a  notice  relative  to  the  genus  Thais, 
some  individuals  of  which  remained  two  seasons  in  the  chrysalis  state, 
being  the  only  instance  on  record  of  such  an  occurrence  amongst  the 
butterflies.     (Ann.  Soc.  Ent.  de  France^  18S5,  p.  661.) 

The  subfamily  Pierides  comprising  the  Danai  candidi  of  Linnsus 
or  the  families  D.  and  E.  (larvae  medio-striatae  and  pallidiventris) 
of  the  Weiner  Verzeichniss  (fig.  96.  i.  Mancipium  Cardamines), 
is  at  once  distingubhed  from  the   preceding  by  the  hind  wings 
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Fig.  QQ. 


forming  a  gutter  for  the  reception  of  the  abdomen.  The  palpi 
are  porrected,  with  distioct  joints  (^Jig-  96.  3.  represents  the  head 
of  Pontia  Rapte,  with  the  palpi  opened,  one  of  them  being  denuded 
in  this  figure  ;  the  minute  labrura  and  mandibles  are  perceived 
above  the  base  of  the  spiral  maxiltte,  the  two  large  oval  bases 
of  which  are  attached  to  the  head  as  well  as  the  labium,  from  the 
sides  of  which  the  lai^e  labial  palpi  take  their  rise  ;^.  96-  3-  head 
of  the  same  insect  seen  sideways;  ^.  96.  4.  tip  of  antennee  ofditto; 
^.  fi.  ditto  of  Gonepteryx  Rhamni)  ;  the  fore  legs  are  long  and  per- 
fect, without  the  dilated  spine  (^.  96.  6.) ;  the  ungues  are  bi6d, 
often  with  a  long  pulvillus  and  a  narrow  hirsute  appendage  on  each 
side  (^.  96.  7,  a.  ungues,  &c  of  Pontia  Brassier);  the  caterpillars 
are  finely  pubescent  and  attenuated  at  each  end  without  any  nuchal 
tentacle  {fig.  96.  S.  larva  of  Pontia  BrassicEe ;  96.  lo.  larva  of  Gonept. 
Rhamni);  the  chrysalides  angular,  slightly  compressed,  and  termi- 
nated in  a  point  at  each  extremity,  so  as  in  some  species  to  assume 
the  appearance  of  a  curved  canoe  {fig.  96.  lo.  pupa  of  Pieria  Cra- 
tsgi;  96.  13<  ditto  of  Gonepteryx  Rhamni). 

These  insects,  which  include  our  common  well-known  white  garden 
butterflies,  never  acquire  the  size,  nor  are  they  equal  in  beauty  nor 
so  varied  in  their  colours,  as  the  preceding  subfamily ;  white,  orange, 
and  brimstone  being  their  prevailing  tints.  The  last-named  insects 
are,  however,  occasionally  very  destructive,  the  larvK  feeding  for  the 
most  part  upon  cruciferous  plants,  and  especially  attacking  the  garden 
species,  stripping  cabbages,  &c  of  their  leaves.  These  species,  which 
compose  the  genus  Pontia  of  Stephens,  are  either  extremely  variable, 
or  several  species  have  been  confounded  together.  Mr.  Stephens  baa 
supported  the  latter  opinion  by  various  statements  relative  to  the 
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period  of  the  appearance,  food,  &c.  of  the  different  supposed  species ; 
and  the  subject  has  been  and  still  continues  to  be  discussed.  (See 
lUiLstr.  HaustdL  vol.  i.  p.  17 — 24*.  146.  ;  Curtis^  the  NcUuraUs^s 
Library  ;  and  various  papers  in  the  Mag,  of  Nat,  Hist,  by  the  Rev. 
W.  T.  Bree,  vol.  iii.  p.  24?2. ;  Rennie,  No.  8.) 

Fig,  99.  \y  2,  3.  (copied  from  Herold)  represents  the  tgg  of  Pontia 
Brassicse,  the  young  caterpillar  in  the  position  in  which  it  is  en- 
closed in  the  egg,  and  the  same  in  the  act  of  bursting  forth  from  the 
^^%^  the  covering  of  which  is  subsequently  devoured  by  it. 

Pieris  Crataegi,  the  black-veined  white,  although  so  abundant  and 
destructive  on  the  Continent,  as  to  have  been  called  by  Linnaeus  the 
pest  of  gardens,  is  of  considerable  rarity  in  this  country.  According 
to  Godart  its  larvae  live  in  society  under  a  silken  web,  in  which  they 
form  small  cases  to  secure  themselves  against  the  winter,  and  which 
they  only  quit  at  the  arrival  of  spring,  returning  to  it  at  night. 

The  males  in  the  genus  Colias  exhibit  a  character  overlooked  by 
entomologists,  which  serves  well  to  distinguish  the  species.  It  is  a 
kind  of  glandular  sac  placed  upon  the  anterior  edge  of  the  hind  wings 
near  their  base.  It  is  large  in  C.  Edusa,  small  and  lenticular  in  C. 
Myrmedone,  and  wanting  in  C.  Hyale  and  Chrysothome,  &c.  (Ann, 
Soc,  Ent,  de  France^  1836,  p.  xi.) 

M.  Rambur  has  published  an  account  with  figures  of  the  transform- 
ations of  the  Spanish  Pontia  Eupheme  (forming  his  genus  Zegris), 
which  differs  from  all  the  rest  of  this  subfamily,  and  approaches  the 
Dorites  in  having  the  chrysalis  enclosed  in  a  "  r6seau  de  soie  assez 
fort."    {Ann,  Soc.  Ent.  de  France,  1836,  p.  576.) 

The  larva  of  the  Indian  Pontia  Belisama  (Horsf.  Lep,  Jav,  pi.  4. 
f.  10.)  is  clothed  with  long  slender  hairs,  thus  differing  from  the  rest 
of  the  family. 


The  second  family,  HELrcoNiiDJE:,  including  Boisduval's  two  tribes 
Danaides  and  Heliconides  {fig*  91,  6.  Heliconia  Lycoides  Bdv,)y  is 
distinguished  from  the  former  by  the  small  size  of  the  fore  legs 
(^.  97. 3.  fore  leg  ^  ,4.  $  of  Euploea  Plexippus  Linn,),  and  from  the 
following  by  the  fore  tarsi  being  articulated  in  the  typical  species. 
The  tarsal  ungues  are  large,  entire  or  bifid,  and  with  a  long  and 
generally  bifid  appendage  on  each  side  (Jig.  97*  s*  ungues  of  hind 
feet  of  Euploea  Plexippus ;  97-  il.  ditto  of  Heliconia  Callicopis).  The 
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ducoidftl  cell  of  the  hind  wioga  is  alwajn  cloEed  (^fig.  97.  9.  hind  wing 
of  Heliconia  dlaphana)  ;  the  antenDte  are  tlightlj  davate  {^g,  97.10.  Up 
of  antennffi  of  Heliconia)  ;  the  palpi  are  short,  and  wide  apart  at  the 
base  (^Jig.  97-  7.  head  of  Heliconia  diaphana);  the  second  joint  being 
generally  clothed  with  hairs  directed  upwards  at  its  extreraitj  (^Jig- 
Si,  8.) ;  the  wings  vary  in  shape,  but  are  often  very  long  and  narrow. 
The  caterpillarg  are  cylindrical  and  either  spinose  {Jiff'  97.  \i-  larva  of 
Acnea  Violse)i  or  fumbhed  with  several  pairs  of  long  fleshy  append- 
ages ;  that  of  H.  Euterpe  is  robust  and  depressed,  with  a  series  of 
long  fleshy  lobes  ;  that  of  H.  Calliope  short  and  cylindrical,  clothed 
with  slender  spines  and  tufts  of  hair.  Those  of  H.  Psidii  are  smooth, 
and  that  of  H.  Ricini  is  covered  with  very  long  white  hairs.  That  of 
D.  Plexippus  Litut.,  Cramer,  Say,  and  Peak  (Zep.  Amerioami,  pi.  ?• 
ArchippuB  SmiA  and  Aibot)  is  pale,  with  sebra-like  marks,  and  two 
long  retractile  horns  arising  ttom  the  second  and  last  s^ments  of  the 
body  (^Jig.  97.  !■).  The  chrysalides,  moreover,  are  only  suspended 
by  the  toil ;  they  are  often  ornamented  with  brilliant  golden  spots 
(^Jig-  97>  3-  pupa  of  Danais  Plexippus  Lintu  ;  97.  13.  pupa  of  Acnea 
Violie.) 

lliese  insects  are  much  more  varied  in  their  colours  than  the 
Pierides,  but  cannot  vie  in  splendour  with  tlie  Nymphalidse.  They 
are  entirely  exotic,  of  a  moderately  large  size.  In  many  of  the  species 
the  wings  are  but  slightly  covered  with  scales,  and  even  in  a  very 
few  species  they  are  quite  denuded  (H.  diaphans). 

M.  Lacordaire's  observations  upon  such  of  these  butterflies  as 
inhabit  French  Guiana  {Ann,  SocEnt.  de  France,  1833)  are  very 
interesting.  A  curious  circumstance  has  been  recently  published 
relative  to  one  of  the  species  Euplcea  (Danais)  hamats  MacLeojf,  an 
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Inhabitant  of  New  Holland,  where  it  abounds  to  such  an  extent,  that 
it  is  employed  as  an  article  of  food  by  the  natives,  who  call  them 
Bugong,  and  collect  them  by  bushels,  and  then  bake  them  by  placing 
them  upon  heated  ground.  (Bennett's  Wimdermfft,  vol.  i.  p.  265. ; 
Kirby,  Briify.  Treat,  vol.  ii.  p.  350.) 


The  third  &mily,  Ntmphalidje  Suxaruon  {Jig.  98.  ).  Vanessa  C. 
album),  comprising  the  greater  portion  of  Dr.  Hors&eld's  Chilopodi< 


fonn,  and  the  whole  of  his  Thysanuriform  stirpa,  as  well  as  Bois- 
duval's  families  Nympbalides,  Brassolides,  Morphidei,  Satyrides,  and 
Biblides,  and  probably  also  his  Peridromides  •  (Per,  Arethusa  Bdv. 
HisL  Nat.  Int.  Lep.  pi.  7.  c.  5. ;  P.  Amphinorae  Litm.,  CratMr,  5i.  E. 
F.,  South  America),  and  Libythidesf,  is  distinguished  by  the  rudi* 
mental  structure  of  the  fore  legs  in  both  sexes  }  (^.  98.  t,  s,  e,  7.), 

*  Altbougfa  (greeing  in  the  genenl  chincten  of  the  imago  with  the  Kympha- 
lidc,  thti  genua  has  the  ehrynlli  girt  acrou  the  middle,  Uke  that  of  Papilio, 
according  to  I^eordaire.  ^Ann.  Sm,  Eitl.  Frana,  1BS3,  p.  99S.) 

I  The  angulated  outline  of  the  wingi  and  the  ■tructure  of  the  taml  unguea  in 
the  iatereMing  genu*  libythea  correapcmd  vith  those  of  the  ^typical  Nymphalida. 
The  caterpillar,  howerer,  resembles  that  of  Pieria,  but  the  pup&  is  umpl;  subtended 
bj  the  tail ;  the  female*,  alto,  according  to  Boiaduval,  have  six  feel,  whilst  the  male* 
hate  only  four.  Tbe  diseoidal  cell  of  the  hind  wings  ia  described  si  open  by  Boia- 
dunl,  but  it  ia  Bgnred  a*  closed  in  the  new  edition  of  the  Bfym  AniPuU.  (^u. 
pi.  136.  /  1.  >.)  The  great  length  of  the  palpi  is  not  sufficient  lo  raise  it  to  the 
rank  of  a  distinct  family  or  tribe.  This  genus  is  therefore  intermediate  between 
the  Nymphslids  and  Eucbelra  socialia  JFeata.,  which,  although  baTing  a  *imply 
nupended  chrynli^  ia  fiimiabed  with  «i  feet.  It  is,  therefore,  aa  an  aberrant 
group  of  Nymphalidtt  that  thii  latter  genu*  ought  proliably  to  be  ranged. 

t  In  the  Argyime^  the  fiiie  lege  of  the  female,  although  small,  have  tbe  tani 
composed  of  fire  distinct  joints,  each  armed  with  a  pair  of  minute  ipinea  (j)y.9lj.  «. 
and  3.  foreleg^;0  and  7.  fore  l*g$of  Argynuis  Papbia). 

VOL.  II.  A    A  ' 
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which  are  thickly  covered  with  hair ;  the  labial  palpi  are  proportion- 
ably  longer ;  the  wings  more  robust ;  the  posterior  grooved  to  receive 
the  abdomen,  and  with  the  discoidal  cell  either  open,  as  in  Apatura 
Iris  {Jig.  98.  ii.),  or  closed  by  a  slender  nerve,  as  in  Argynnis  Aglaia 
(^fig*  98.  10.) ;  the  tarsal  ungues  are  entire,  with  a  long  entire  or  bifid 
appendage,  and  a  long  pulviUus  {fig*  98.  8,  o.  ungues  of  Argynnis 
Paphia,  and  99.  4.  ungues  of  middle  legs  of  Vanessa).  The  cater- 
pillars are  variable  in  form  {^fig.  98.  2.  larva  of  Vanessa  Polychloros  ; 
98. 13.  larva  of  Apatura  Iris ;  99.  5.  larva  of  Hipparchia  Typhon), 
and  the  chrysalis  is  simply  suspended  by  the  tail  {fig.  98.  3.  pupa  of 
V»  Polychloros ;  98. 13.  ditto  of  Apatura  Iris).  Many  of  the  species  are 
amoi[)gst  the  most  beautifully  varied  in  their  markings  and  colours, 
whence  the  names  of  the  Linnaean  sections  Nymphales,  Ocellati,  and 
Phalerati,  and  such  English  names  as  the  peacock,  painted  lady, 
Camberwell  beauty,  and  red  Admirable  butterflies.  In  many  species, 
the  under  side  of  the  wings  is  splendidly  ornamented  with  numerous 
pearl  or  silvery  spots.  These  have  from  this  spotted  appearance 
obtained  the  English  name  of  Fritillaries,  from  the  spotted  flower  of 
the  same  name.  Others  of  them  have  the  upper  surface  of  the  wings 
lidorned  with  the  most  splendid  silvery  blue,  belonging  to  the  genus 
Morpho,  which  comprises  also  some  of  the  largest  of  known  butter- 
flies. Others  are  of  a  changeable  gloss  of  intense  purple  in  the 
males  (Apatura  Iris,  or  the  purple  emperor).  A  very  few  species, 
also,  have  the  hind  wings  produced  into  several  tails,  whence  they 
were  placed  by  Linnaeus  amongst  his  Equites  (Charaxes  Jason* 
Linn,).  These  two  last-named  groups  have  the  head  of  the  larvae 
armed  with  strong  horns,  the  body  naked,  and  the  tail  furcate  {fig* 
98.  12.). 

The  species  forming  the  genus  Hipparchia  (Satyrus  Lair,;  fig,  99. 
7.  Hipparchia  Typhon  ;  8.  head  of  ditto ;  9.  palpus  of  ditto  denuded ; 
10.  apex  of  antennae ;  11.  base  of  hind  wing)  have  the  larvae  {fig*  99. 
5.  larva ;  99.  6.  pupa  of  H.  Typhon)  also  distinguished  by  the  latter 
character ;  they  are,  however,  of  a  feeble  construction  in  the  imago 

*  M.  Duponchel  has  published  an  interesting  memoir  on  the  transformations 
of  this  insect  {Ann.  Soc,  Ent.  de  France,  1637),  from  which  it  appears  that  the 
mode  in  which  its  caterpillar  undergoes  its  moultings  differs  materially  from  that 
of  other  butterflies,  the  head,  from  its  peculiar  form,  being  disengaged  and  cast  ofi^ 
entire  some  time  before  the  rest  of  the  body  is  denuded :  its  transformations  are 
also  described  and  figured  in  the  jPatffia  Be^n,  Napoli. 
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State,  and  cannot  bear  comparison  with  the  former,  which  are  the 
most  robust  and  active  of  lepidopteroua  insects.  The  caterpillars  of 
this  numerous  genua  confine  themselves  to  the  various  kinds  of 
grasses.  It  is  only,  however,  during  the  ni^t  that  they  feed ;  and 
some  species,  according  to  M.  Marloy  (^Ann.  Soc.  Ent.  France, 
1838),  not  only  retire  to  the  earth  to  undergo  their  chrysalis  state, 
but  those  of  H.  Circe,  Briseis,  Semele,  and  Fidia  form  lai^e  oral 
cocoons,  composed  of  grains  of  earth  mixed  with  a  little  silk.  Tliose 
of  M.  Msra  and  Janira,  however,  suspend  themselves  by  the  tail. 
M.  Duponchel  has  published  a  memoir  on  this  genus  in  the  Ann,  Soc. 
EtU.  de  Prance,  1833,  p.  97.,  in  which  he  divides  the  species  into 
nine  groups,  founded  upon  the  characters  presented  by  the  antennn 
and  nervures  of  the  wings.  M.  Lefebvre  has  also  published  a  revision 
of  the  marbled  whiles  (Leucomelanlens)  in  the  same  Amtalet  (torn.  i. 
p.  80.). 

M.  Vaudouer  has  published  some  curious  observations  upon  the 
lethargy  of  the  caterpillars  at  Melittea  Dia,  and  Euphrosyne.  Some 
caterpillars  reared  from  eggs  of  the  latter  insect,  when  about  a  month 
old,  fell  into  a  lethargic  state  at  the  end  of  June,  in  which  they 
remained  until  the  following  spring :  a  few,  however,  revived  in 
August,  and  became  butterflies  the  same  autumn.  The  same  expe- 
riment made  upon  the  caterpillars  of  M.  Dia  produced  the  same 
result  Hence  appears  the  reason  why  these  butterflies  are  so 
common  in  spring,  whilst  so  few  are  found  in  autumn.  (^Arni.  Soc. 
/jinn.  Paris,  September,  1827.)  The  caterpillar  of  Acontbea  pri- 
maria  (^Borafield,  pi.  8.  f.  6.)  is  a  most  singular  creature,  having  a 
very  great  analogy  with  Scutigera,  each  side  of  each  segment  being 
furnished  with  a  very  long  and  slender  setose  filament,  half  as  long  as 
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the  entire  bodj.  The  caterpillars  of  Vanessa  (^fig*  98.  3.)  are  armed 
with  long  and  rough  spines,  arranged  in  transverse  whorls  upon  the 
segments,  except  the  first.  Those  of  the  fritillaries  are  also  similarly 
armed,  but  have  two  long  spines  on  the  neck.  Those  of  Lime- 
nitis*  have  the  segments  furnished  with  fascicles  of  hair  down  the 
sides ;  and  several  of  the  segments  have  also  a  pair  of  obtuse  hairj 
spines  on  the  back. 

The  species  of  this  family  are  extremely  liable  to  sport  into  varie- 
ties. This  is  especially  the  case  with  the  Hipparchise,  in  some  species 
of  which  scarcely  two  individuals  are  alike.  The  fritillaries,  also,  are 
very  subject  to  vary ;  and  the  varieties  have  occasionally  been  de- 
scribed as  distinct.  Several  interesting  varieties  have  been  figured 
by  Curtis,  Stephens,  and  by  the  Rev.  W.  T.  Bree  {Mag.  Nat  Hist. 
vol.  V.  p.  667-  and  749.). 

Mr.  Newport  has  described  and  figured  some  singular  minute 
papills  arising  in  great  numbers  upon  the  extremity  of  the  maxillae 
of  y.  Atalanta,  as  well  as  the  hooks  by  which  the  two  maxillae  are 
held  together.    (Art.  ** Insecta,"  in  Cycl  Anai.  Phys.  1839,  p.  S5.) 

M.  Wesmael  has  described  and  figured  a  singular  g3mandromor- 
phous  individual  of  Argynnis  Paphia,  in  which  the  right  side  has  the 
characters  of  the  ordinary  male,  except  that  the  outer  margin  has  a 
row  of  spots  as  in  the  female.  Tlie  fore  wing  on  the  left  hand 
exhibits  *^un  melange  de  la  coloration  du  m&le  et  de  celle  de  la 
vari6t6  femelle,  U  vtilainen;^  and  the  hind  lefl  wing  is  exactly  co- 
loured as  in  the  female  of  that  variety.  (BuU.  de  VAcad.  de  BruxeUes^ 
tom.  iv.)  Ochsenheimer  has  described  a  nearly  similar  individual  of 
the  same  species.  In  my  late  travels  on  the  Continent,  M.  Wesmael, 
of  Brussels,  showed  me  a  specimen  of  Nymphalis  Populi,  described 
and  figured  by  him  in  the  same  work,  which,  although  arrived  at  the 
perfect  state,  still  retains  the  head-cover  of  the  larva,  beneath  which 
he  discovered  the  cephalotheca  of  the  chrysalis,  and  beneath  this  the 
head  of  the  imago.f     {Ibid,  tom.  iv.  No.  8.) 

*  M.  Duponcbel  has  published  a  memoir  upon  Limenitis  SibiUa»  with  figures,  in 
the  Annales  Soc.  Linn,  Paris^  1827.  Mr.  Curtis*s  figure  of  the  larra  of  L.  Camilla 
is  asserted  by  a  writer  in  the  Entomol,  Mag,,  No.  18.,  not  to  belong  to  that  species. 

f  MuUer,  in  Der  Naturfoncher,  st.  16.,  has  described  a  similar  circumstanee 
oecurring  in  one  of  the  Noctuide. 
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Tbs  fourtb  fomil;  ERYciNlDf   (j^.  100. 1.  Erydna  (HelicopU) 

Cnpido)  is  distinguished  hy  the  males  having  only  four  ainbulBtory 

Fiff.  100. 


feet,  whilst  the  females  have  six ;  or,  in  other  words,  the  fore  ^egi  of 
the  males  are  rudimental  (^p.  100.  4.  fore  leg  S ,  100.  5.  ditto  f  of 
Eniesis  Drupadi  Sorrf.)  \  the  anal  edge  of  the  hind  wiDgs  is  but 
slightly  prominent,  the  discoidal  cell  is  either  open  or  closed,  either 
entirely  or  partially,  by  a  false  nervure.  The  claws  of  the  tarsi  are 
minute,  and  scarcely  perceptible  ;  the  caterpillars  are  very  short,  pu- 
bescent or  hairy,  and  the  chrysalis  a  abort  and  contracted ;  that  of 
Erycina  (Helicopis)  Cupido  is  encased  in  a  curled-up  leaf  (^.  100. 3.), 
the  larva  (^.  100.9.  after  Stoll)  having  a  lai^e  head,  and  being 
clothed  with  long  hairs.  The  larva  of  Erygona  Midas  is  very  short  and 
thick,  with  a  large  head,  armed  with  two  upright  sharp  horns.  These 
insects,  which  are  almost  exclusively  confined  to  South  America,  are 
of  small  size,  and  often  of  very  brilliant  colours  ;  their  colours  are 
also  often  very  varied,  and  their  wings  are  marked  with  spots.  Some 
of  the  species  have  the  bind  wbga  produced  into  tiro  *  or  more  tails* 
often  of  very  great  length,  thus  resembling  the  genera  Papilio  and 
Thecla ;  others  in  the  form  of  their  wings  bear  a  certain  resemblance 
to  the  Hipparcbie,Heliconii,Nymphales,&c.  Their  flight,  according  to 
M.  Lacordaire,  is  very  rapid,  and  the  majority  of  the  species  rest  with 
their  winga  extended  on  the  underside  of  leaves.  M.  Boisduval  intro- 
duces into  this  family  the  genus  Nemeobius  Slepk.  (Pap.  Lucina  Linn^ 
fig.  99.  14. ;  IS.  head ;  99. 16.  palpus ;  99. 1?,  tip  of  antenna  of  ditto), 
an  extremely  interettmg  British  species,  differing  in  many  important 

*  M.  Morine  hu  publuhed  ft  mom^^niph  of  aome  of  the  qiedea  with  two  long 
tails  (geoera  Erjdns,  IKorina,  and  Zeaoia  ihb.),  in  Ann,  Sot.  Ent.  fWmet,  1837, 
pL  H. 
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reispecis  from  the  family  Nymphalidae,  in  which  it  ib  arranged  "by 
Stephens,  with  the  remark,  however,  of  its  varying  therefrom.  It  is 
true  that  the  general  appearance,  colours,  and  markings  of  the  butterfly 
seem  to  indicate  a  relation  with  Melitaea;  but  the  imperfect  structure 
of  the  fore  legs  in  the  male,  whilst  they  resemble  the  others  in  the 
female,  the  minute  simple  ungues,  the  posterior  tibiae  destitute  of 
spurs,  the  onisciform  larva  (^fig,  99.  12.),  and  the  girt  chrysalis 
(^jig.  99. 13.),  are  characters  indicating  a  much  closer  relation  to  some 
of  the  Erycinse. 

One  pf  the  most  curious  species  in  the  family  is  the  Barbicomis 
Basilis  God.  {jig.  101.  6.;  6.  head  and  antenna ;  7.  palpus;  8.  forelpg), 
an  inhabitant  of  Brazil,  and  remarkable  for  the  anomalous  structure  of 
its  antennae ;  the  veins  of  its  wings  agreo,  however,  with  those  of  most 
of  the  Erycinae,  as  figured  by  Boisduval. 


The  fifth  family,  Lycanidje  Leach^  Polyommatidse  Swainson^  or 
the  Vermiform  Stirps  of  Dr.  Horsfield  (^fig.  100.  8.  Thecla  Quercus) 
comprises  a  numerous  assemblage  of  small  and  weak,  but  beautiful 
butterflies,  distinguished  by  the  minute  size  of  the  tarsal  claws,  the 
apparent*  identity  in  the  fore  tarsi  of  both  sexes,  the  fore  legs  being 
fitted  for  walking ;  the  last  joint  of  the  palpi  is  small  and  naked  (^Jig* 
100.  6.  head  of  Polyommatus  ;  7.  ditto  of  Myrina) ;  the  anal  edge  of 
the  hind  wings  slightly  embraces  the  abdomen ;  the  discoidal  cell 
of  the  hind  wings  is  apparently  closed  by  a  slender  nerve.      The 
caterpillars  have  a  great  resemblance  to  woodlice  {Jig.  100.  o.  larva 
of  Thecla  Quercus ;   the  points  beneath  indicate  the   situation  of 
the  head  and  feet ;  and  Jig.  100.  lo.  represents  the  three  terminal  seg- 
ments seen  beneath,  which  are  soldered  together  on  the  upper  side), 
and  the  chrysalis  is  short,  obtuse  at  each  end,  and  girt  round  the 
middle  as  well  as^  attached  by  the  tail  {Jig.  100.  ll.).     Several  dis- 
tinct groups  exist  in  this  family,  namely,  the  Blues,  Pqlyommati ;  the 
Coppers,  Lycaenae ;  and  the  hair-streak  Butterflies,  Theclae.     Some 

*  The  tani  of  both  sexes  have  been  described  by  Honfield,  Curtis.  &c.,  as 
identical ;  but,  in  examining  Thecla  Isocrates,  I  discovered  that  the  tani  of  the 
males  consist  of  a  long,  simple  joint  {fig,  100.  13.  <? ,  13.  $  fore  leg),  and  I  subse- 
quently found  the  same  to  be  the  case  in  the  Polyommati  {fig,  1 6.  (^ » 1 5.  9  ^<»^  tarsus 
of  Pol.  Corydon).  Fig.  100.  14.  is  the  middle  1^  of  Thecla,  alike  in  both  sexes,  ex- 
hibiting  the  femoral  spur  and  tibial  notch. 
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of  the  latter  eapedall]'  have  the  hind  wings  produced  into  very  \oag 
tails.  The  majority  have  the  entire  under  surface  of  the  wing,  or, 
at  least,  the  anal  angle,  ornamented  with  eye-like  spots  of  various 
colours.     The  flight  of  these  insects  is  feeble  and  slow. 

Dr.  Horsfield  has  especially  investigated  the  transform ations  of 
many  of  these  insects,  in  his  £epu2optera  Javanica,  the  larvse  of 
vhich  vary  very  considerably  in  their  form,  some  exhibitii^  much 
less  resemblance  to  woodlice  than  others ;  some  are  very  rough  on 
the  upper  surface  of  the  body,  and  that  of  Thecla  Xenophon  has 
several  rows  of  fascicles  of  hairs.  They  have  hitherto  been  observed 
to  feed  only  upon  the  leaves  of  different  trees  and  plants  in  the  larva 
state  ;  but  a  beautiful  Indian  species  (Thecla  Isocrates  Fabr.)  resides 
within  the  fruit  of  the  pom^ranate,  several  (seven  or  eight)  being 
found  within  one  fruit,  in  which,  after  consuming  the  interior,  they 
assume  the  pupB  state,  having  first  eaten  as  many  holes  as  there  are 
insects  through  the  rind  of  the  fruit,  and  carefully  attached  iu 
footstalk  to  the  branch,  by  a  coating  of  silk,  in  order  to  prevent  its 
^ling  (Westwood  m  Trmu.  EnL  Soc.  vol.  ii.  p.  1.). 

Dr.  Horsfield  has  figured  a  singular  genus  with  its  details  (Symetha 
Pandu  ff,  pi.  ".  f.  2.)  from  Java,  in  which  the  basal  joint  of  all  the 
tarsi  forms  a  very  broad  and  long  plate,  the  other  joints  being  very 
minute,  and,  indeed,  obsolete  in  the  fore  leg  of  the  male. 

Fiff.  101. 


A  still  more  curious  genus,  figured  by  Dr.  Horsfield,  and  placed 
by  him  as  one  of  the  normal  genera  of  the  present  family,  al. 
though  forming  the  transition  to  the  Hcsperiidse,  is  Petavia  (P.  Sa- 
kuni,,^.  101. 1.;  3.  body  sideways,  showing  the  feet;  3.  apex  of an- 
tennse ;  4.  hind  leg,  Polyommatus  Petavius,  Encycl.  ItfitA.). 
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The  sixth  family^  Hesperiidje,  corresponding  widi  the  Plebeii 
Urbicoli  of  Linnaeus  (^fig*  101.  9.  Hesperia  Comma),  is  a  very  distinct 
tribe  of  butterflies,  constituting,  indeed,  a  primary  division,  Involuti, 
approaching,  in  many  respects,  to  the  moths,  as  already  indicated. 
The  six  feet  are  of  uniform  size  in  both  sexes,  the  hind  tibiae  having 
a  pair  of  spurs  at  the  apex,  and  another  pair  near  the  middle  of  the 
limb  (^.101.  IS.  hind  leg);  the  lower  wings  are  generally  hori- 
zontal during  repose  * ;  the  antennae  are  wide  apart  at  the  base,  and 
are  often  terminated  in  a  very  strong  hook  (^fig.  101.  11.) ;  and  the 
labial  palpi  have  the  last  joint  very  small ;  the  maxillae  are  ex- 
ceedingly long  (^fig*  101. 10.  head  sideways). 

The  caterpillars,  of  which^  however,  but  few  are  known,  are  cylin« 
drical  without  spines^  with  the  anterior  segments  narrowed,  and  the 
head  very  large ;  they  roll  up  leaves  (Poey,  Ceni,  Lep.  Cvha^  pi.  4., 
H.  Papinianus),  in  which  they  construct  a  very  slender  silken  cocoon, 
wherein  they  are  transformed  to  chrysalides,  which  are  entire,  with- 
out angular  prominences  (Swainson,  Zocl,  Ilkutr,  vol.  i.  t.  16.,  Ismene 
CEdipodea).  These  chrysalides  are  further  attached  by  the  tail  as 
well  as  girt  round  the  middle  {fig>  101.  13.  larva,  and  14.  pupa,  of 
H.  Tages,  enclosed  in  a  silken  cocoon,  after  Gu6rin.). 

The  species  are  of  comparatively  small  size,  and  of  obscure  colours, 
but  some  are  ornamented  with  pellucid  spots,  and  others  have  the 
hind  wings  furnished  with  long  tails. 

These  butterflies  have  the  body  very  robust,  and  their  flight  is 
accordingly  very  strong  and  peculiar,  whence  they  have  obtained  the 
name  of  skippers,  indicative  of  their  peculiar  short  jerking  kind  of 
flight.  They  frequently  settle  on  flowers,  leaves,  or  branches.  H. 
Tages  (according  to  Dr.  Abbott,  Linn.  Trans,  vol.  v.  p.  276.)  flies 
early  in  the  morning,  its  flight  being  extremely  short  and  very  near  the 
ground.  Mr.  Curtis  mentions  the  curious  circumstance,  that  old 
specimens,  when  alive,  have  frequently  lost  one  or  both  of  their  palpi, 
an  accident  he  had  only  observed  amongst  the  Pyralidae. 

R^umur  has  figured  the  transformations  of  H.  Malvae  (MSm* 
Ins.  torn.  i.  pi.  11.),  the  caterpillar  of  which  rolls  up  leaves,  forming 
them  into  an  oval  ball  for  the  period  of  pupation.  The  history  of 
various  other  species  is  represented  in  Abbot  and  Smith's  work  on 
the  Lepidoptera  of  Georgia. 


*  In  some  spceies  all  the  wings  are  horiicmtal  when  at  rest  (Tamyris  Zeleucus 
Fab,,  S¥fain$.  ZooL  IB.  toL  i.  pi.  dS.) 
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The  second  general  section  of  the  Lepidoptera,  that  of  the  Hetero- 
CERA  JBoiscLf  corresponding  with  the  Linnsean  genera  Sphinx  and 
Phalaena,  derives  its  name  from  the  diversified  formation  of  the 
antennsBy  which  are  never  terminated  by  a  club>  like  those  of  the 
butterflies,  but  are  generally  setaceous,  filiform,  or  fusiform,  those  of 
the  males  being  moreover  often  furnished  with  more  or  less  developed 
lateral  appendages,  forming  branches;  the  wings  are  ordinarily 
furnished  with  the  spring  and  socket  apparatus,  above  described : 
the  caterpillars  are  even  more  varied  than  in  the  Rhopalooera,  but 
the  pupse  are  generally  of  a  conical  form,  without  angular  projections, 
and  they  are  ordinarily  enclosed  in  a  cocoon  of  varied  construction, 
the  quiescent  state  being  often  undergone  in  the  ground.  The  group 
thus  constructed  will  be  seen  to  correspond  with  the  genus  Phaleena 
alone,  of  the  earlier  editions  of  'LiunKus's'Sysiema  Naiura  ;  with  the 
sections  Crepuscularia  and  Noctuma  of  Latreille,  and  with  the  Cre- 
puscularia,  Pomeridiana,  Noctuma,  Semidiuma,  and  Vespertina  of 
Stephens.  *  (See  antiy  p.  325.) 

It  is  here  most  especially  that  we  have  to  lament  our  great  igno- 
rance of  exotic  groups  in  their  preparatory,  as  well  as  of  their  precise 
structure  in  the  imago  states ;  and  it  is  owing  to  this  that  we  are 
unable  to  form  due  notions  of  the  relative  value  of  the  characters 
upon  which  the  various  primary  groups  of  moths  have  been  con- 
structed, and  are  thereby  prevented  from  defining  these  various 
groups  so  accurately  as  is  done  in  other  and  better  studied  tribes ; 
for  instance,  it  is  impossible  not  to  be  convinced,  upon  the  most 
casual  glance,  that  the  four  groups,  of  which  the  Crepuscularia  have 
been  composed,  are  held  together  by  the  slightest  ties,  and  yet  we  are 
not  sufficiently  acquainted  with  the  general  grouping  of  the  Noctuma 
to  decide  upon  the  propriety  of  cutting  up  the  former  group,  and  placing 
its  dismemberments  amongst  them,  or  retaining  them  as  a  heteroge- 
neous group.  Urania,  Castnia,  Agarista,  Sphinx,  ^geria,  and  Anthro- 
cera  (Zygsena  Fah*\  are  groups  of  equal  value  amongst  themselves ; 
and  on  account  of  the  peculiar  conformation  of  their  antennae,  they  were 
united  into  one  group  by  Linnaeus,  who,  it  is  well  known,  considered 
this  character  as  of  the  highest  importance.  Take,  for  instance, 
the  three  English  groups.  Sphinx,  ^geria,  and  Anthrocera,  and  we 

*  Mr.  Bird  {Enl,  Mag.  yoI.  ii.  p.  40.)  has  objected  to  Mr.  StepheDs*8  employ- 
ment of  these  terms,  having  captured  the  males  of  a  yast  number  of  the  Pomeridian 
genera  during  the  night,  they  having  been  attracted  to  the  light  of  a  lamp. 
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find  the  first  isolated ;  the  second,  in  its  fenestrated  wings,  approaches 
some  of  the  Sphingidae^  but  its  metamorphoses  are  totally  differeni, 
resembling  those  of  Cossus ;  whilst  Anthrocera,  on  the  other  hand,  is, 
in  its  preparatory  states,  a  Bombjx,  and  in  its  final  one  probably  inter- 
mediate between  M acroglossa  and  Pyralis;  .£geria,  nevertheless,  is  not 
farther  removed  from  Sphinx  than  is  Castnia  or  Urania,  nor  than  Hepia- 
los  or  Lithosia  are  from  Attacus,  in  the  tribe  of  Bombyddse.  Geometra, 
Tortrix,  Noctua,  &c.,  in  their  extended  state,  are  groups  admirably  de- 
fined, and  yet  it  is  impossible  to  look  at  Euclidia,  Aoosmetia,  Nola,  or 
Platjrpteryx,  without  perceiving,  either  that  we  must  extend  the  limits 
of  our  families,  so  as  to  admit  these  anomalous  groups,  or  else  must 
create  a  far  greater  number  of  families  than  has  hitherto  been  done. 
The  works  of  foreign  authors,  who  have  elsewhere  so  materially 
tended  to  forward  our  acquaintance  with  the  insect  tribes  here  (that 
is,  more  especially  amongst  the  smaller  European,  as  well  as  the  Exo- 
tic tribes),  give  us  but  little  assistance.  On  reviewing  the  sketch 
given  in  a  previous  page  (p.  325.)  of  Mr.  Stephens's  arrangement  of 
these  groups,  we  find  them  to  correspond  nearly  with  the  Linniean 
grouping  *,  but  I  cannot  understand  wherefore  Lithosia  is  introduced 
into  the  same  group  with  Noctua,  whilst  its  legitimate  station  seems 
to  be  intermediate  between  the  aberrant  BombycidsB  and  the  Ypono- 
meutidae ;  neither  can  I  understand  why  Pyralis  is  united  with  Geo- 
metrse,  agreeing  neither  in  habit  nor  transformations.  Platypteryx, 
on  the  other  hand,  agrees  with  Geometra  in  the  habit  of  the  imago,  but 
in  its  transformations  it  is  much  nearer  to  Cerura  amongst  the  Bomby- 
cidae.  As  to  the  Vespertina,  comprising  all  the  minute  moths,  they 
may  be  said  to  be  still  in  a  state  of  chaos,  as  any  one  may  be  con- 
vinced by  comparing  the  works  of  Haworth,  Curtis,  and  Stephens, 

*  Mr.  Stephens's  arrangement  of  these  tribes  is  exhibited  by  him  in  the  following 
sketch,  published  in  the  Introduction  to  his  SyttemaHe  Cattdoffnef  with  a  view  to 
prove  the  circular  distribution  of  the  order  :  *- 

^geriidsB:  Sesiidae.  Papilionidse :  Nymphalidae. 

II.  Sphingida;  Hesperiidc  I*^ 
Zygnnidae.                                                                 Lyc»nids. 

Notodontidc:  Hepialids.  Geometride:   Platyptericids. 

III.  V. 
Bombycidse:  Arctiidas.                                                            Pyralidae. 

Lithosiidse:  Tineidae. 
Noctuidae  IV.  VI.  Tortricidae. 

Pterophoridae.         Yponomeutidae. 
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and  the  little  unity  of  principle  existing  between  them,  or  by  examin* 
ing  the  lists  of  the  minute  tribes  given  by  continental  authors,  who, 
content  with  the  showy  objects  in  the  order,  almost  overlook  the 
minute,  but  highly  interesting,  and  often  exquisitely  beautiful  species. 
If  we  cast  our  eyes  over  the  sketch  of  the  distribution  of  these  tribes, 
given  by  Dr.  Horsfield  (see  anti,  p.  S28.),  we  shall  find  still  less  rea- 
«Qn  to  be  satisfied,  either  as  regards  the  primary  or  the  secondary 
groups.  Compare,  for  instance,  the  Sphingidse,  where  four  penera 
are  regarded  as  primary  types  of  form,  with  the  Phalsenidse,  where 
each  type  of  form  is  of  as  a  high  a  rank  as  the  whole  of  the  Sphin- 
gidffi. 

If  the  arrangement  of  Dr.  Horsfield,  founded  as  it  is  upon  the 
quinarian  principles  of  MacLeay,  presents  us  with  too  few  primary 
groups  amongst  the  moths,  that  of  LatreiUe  is,  on  the  other  hand,  to 
be  guarded  against  as  establishing  too  many,  in  other  words  as  regard* 
ing  as  primary  groups  those  which  are  only  secondary.  He  distributes 
the  Crepuscularia  into  four  primary  sections,  and  the  Nocturna  into 
ten,  namely,  1.  Hepialites.  2.  Bombycites.  3.  Pseudo-Bombyces 
( Arctiidae,  Notodontidse,  and  Lithosiidse).  4.  Aposura  (genera  Cerura 
and  Platypteryx).  5.  Noctuelites.  6.  Tortrices.  7.  Phalsenites. 
8.  Deltoides  (Crambus  rostratus  Fabr,y  &c).  9.  Tineites,  includ- 
ing Botys,  Galleria,  and  all  the  small  moths  except,  10.  Pterophorites. 
This  arrangement  of  the  fiunilies  appears  to  me  on  the  whole  more 
natural  than  any  other  hitherto  proposed,  and  especially  than  that  of 
the  German  naturalists.  The  section  Aposura  ought,  however,  to  be 
rejected,  consisting  as  it  does  of  two  genera,  having  no  other  relation 
than  that  their  larvss  are  destitute  of  anal  feet ;  the  Tortrices  also 
unnaturally  break  the  transition  from  the  Noctuidse  to  the  Geometridse 
so  beautifully  effected  by  Catocala,  Plusia,  and  other  half-Ioopers,  as 
their  larvsB  are  termed,  and  Ophiusa,  Erastria,  &c.  Again,  the  9th 
tribe,  Tineites,  requires  further  dismemberment.  With  regard,  there- 
fore, to  the  primary  groups  of  the  Heterocera,  I  candidly  admit  that 
I  am  not  able  to  offer  a  satisfactory  classification,  although  it  seems 
unquestionable  that  Sphinx  (or  the  hawk  moths),  Bombyx  (or  the 
feather-homed  full-bodies),  Noctua  (or  the  thread-homed  full-bodies), 
Geometra  (or  the  loopers),  Pyralis,  Tortrix,  and  Tinea,  are,  as  Lin- 
naeus considered  them,  amongst  the  primary  types.  I  shall,  there- 
fore, proceed  to  the  consideration  of  the  secondary  groups  or  families 
independent  of  their  primary  tribes,  which  may  be  arranged  as  fol- 
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lows:  1.  Sphingidae.  2.  Uraniidse.  3.  Anthroceridae.  4.  iBgeriids. 
5.  Hepialidse.  6.  Bombycide*  ?•  Arctiidee  (including  the  Noto- 
dontidae).  8.  Lithosiidae.  9.  Noctuidae.  10.  Geometridae.  1 1.  Py- 
ralidae.  12.  Tortricidae.  IS.  Yponomeuttdae.  14.  Tineidae.  Andl5« 
Alucitidae. 

I  leave  it  as  a  matter  undecided  whether  the  Uraniidee  be  nearer 
related  to  the  butterflies  than  they  are  to  the  Anthroceridae.  Should 
the  former  opinion  be  maintained  (as  in  the  arrangement  of  Latreille), 
the  family  ought  to  precede  all  the  rest.  I  cannot,  however,  with 
Latreille,  introduce  them  amongst  the  true  butterflies. 


The  first  family  Sphingidje  *  comprises  the  most  robust  and  powerful 
insects  in  the  order,  generally  distinguished  by  their  strength  of  flight 
(whence  their  English  name  hawk  moths)  and  large  siase.  The  spiral 
tongue  is  often  extremely  long,  exceeding  the  whole  body  in  length 
In  some  species ;  (Jig*  102. 14.  Macroglossa  stellatarum,  with  the  spiral 
tongue  extended ;  102.  i.  head  of  Deilephila  Celerio) ;  the  antennae 
are  prismatic,  and  terminated  by  a  little  feather,  or  thread  (^.  102. 6. 
apex  of  antenna  of  Acherontia  Atropos;  102.6.  transverse  section 
of  antennae  of  Sphinx  Ligustri  after  Newport) ;  the  labial  palpi  are 
broad  and  compressed,  and  closely  covered  with  scales,  the  terminal 

*    BXBLXOOK.    RXPKR.    TO    THE    SnUKOIDJB. 

St^even,   Anmerk.  sur  Gesch.  der  fleckigen  Scfawarmer  (in  Fueasly's  N.  Mag.  toL  i. 

1782.)- 
Berg9trae$$er,     Sphingum  Europ.  Lame,  &c.     Hanau,  1783.  4ta 

FuBstfy,     Von  der  i^Atiir  (Enotker^,  in  Mag.  EntomoL  2  bcL 

Feisthamd.     Descript  d*une  Nouv.  Esp^e  de  Sphinx  {Sph.  AmtUa)y  in  Bull.  ScL 

Nat  1827. 
Paaterini,     OsKirasioni  soprala  Sphinx  Athropos.  8yo.     Pisa,  1828. 
RosMt,     Lettera  sulla  FarfaSa  a  tuta  di  morie,  in  Opusc.  Scelti,  torn.  ▼. 

?     Notes  on  DeOepkUa  EuphoHfUe,  in  Ent  Mag.  Oct.  1824. 

Dormoy,  in  Annal.  Soc.  Ent.  France,  1 8S6  ( Sphinx  Nerii}. 

Newport,  in  Phil.  Trans.  1832.  and  1834  (Anat.  Sphinx  LUputri), 

BoUduval,  in  M^m.  Soc.  Linn.     Paris. 

Dahnan,  in  Trans.  Swed.  Acad.  1816. 

Pbey.   Centurie  L^pid.  Cuba  (pi.  5.  Amphonyx  Duponohel),  and  the  general  Works 

of  Fabrieius,    Drury,  Cramer,  Godari,   PaUsot  Btauvci^  Boisducal,  Dcnopan, 

Ahbot  and  Smith,  Cwrtit,  Stephetu,  &c. 
M.  Lefebvre  de  Cerisy,  several  years  ago,  prepared  a  monograph  of  the  Sphingidsp, 
with  figures  (for  which  he  obtained  very  considerable  materials  from  the  collection  of 
Mr.  Haworth) ;  but  this  monograph  has  neyer  yet  been  published. 
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Fiff.  102. 


Joint  being  generally  almoBt  indistinct  (Jiff.  102. 4.  lab.  palpi  of  DeiL 
Celerio);  the  labrum  and  mandibleB  are  minute  (^.  102.  3.) ;  the 
maxillary  palpi  are  minute  and  3-jointed  in  Sphinx  Celerio  (^. 
102. 3.)  and  Ligiutri,  according  to  Savigny  and  Newport ;  the  body  ia 
long,  and  acute  behind,  the  wings,  especially  the  hinder  pair,  tmall ; 
the  caterpillan  are  naked,  cylindrical,  and  16-footed;  they  are  ordi. 
narily  furnished  with  a  short  horn  on  the  back  of  the  eleventh  seg- 
ment ;  they  are  bIbo  ornamented  with  pale  oblique  stripes  upon  the 
udea  of  the  body  (^  102.  9.  larva  of  Smermthua  Tilis).  They 
descend  into  the  earth  to  become  pups,  which  are  naked,  conical,  and 
often  fumished  with  a  detached  horn,  containing  the  spiral  tonguet 
extendbg  upon  the  breast  (/iff.  102.  19.  pupa  of  Sph.  Ligustri), 
which  is,  however,  wanting  in  those  species  which  have  the  tongue 
short  (^.  102. 13.  front  of  body  of  pupa  of  Smerinthus  Tilise).  The 
wings  are  retained  in  their  situation  during  flight,  by  means  of  the 
■pring  and  socket  above  described  (  ^.  102.  b.,  and  seetmft,  p.  318.). 
Various  modi6cations  occur  in  the  characters  of  the  imago  in  this 
family.  The  antennie  in  Smerinthus  are  serrated  and  ciliated, 
especially  in  the  middle  and  in  the  moles ;  the  labial  palpi  have  the 
second  joint  slender  in  Daphnis  Nerii,  but  very  much  swollen  in 
DeQephila  and  Smerinthus.  The  maxiUc  vary  considerably  in  length, 
exceeding  that  of  the  entire  body  in  Sphinx,  but  scarcely  exceedbg 
that  of  the  head  in  the  Death's-head  hawk  moth  (Acherontia  Atropos 
J^.  102.  7.  head  of  ditto),  and  in  Smerinthus  not  longer  than  the 
labial  palpi ;  this  variation  in  length  corresponds  with  the  rapidity  of 
flight,  and  the  habit  of  the  insects  of  extracting  the  nectareous  juices 
of  tube-bearmg  flowers  by  means  of  their  elongated  tongue.  The 
extremity  of  the  abdomen  is,  in  some  species,  elongated,  and  jery 
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acute,  and  in  others  broader,  and  furnished  on  each  side  with  a  brush  : 
others,  again,  vary  from  the  types  of  the  family  by  having  the  wings 
more  or  less  denuded  of  scales  (Sesia),  whence  the  species,  which  are 
of  smaller  size  than  the  typical  species,  have  received  the  names  of 
S.  fusiformis  and  bombyliformis,  in  allusion  to  their  analogical  resem- 
blance to  drones  or  Bombylius.  These  last-mentioned  species,  as  well 
as  those  with  tufted  abdomens,  fly  during  the  day,  the  latter  thence 
obtaining  the  name  of  humming-bird  hawk  moths ;  whereas  the  others 
fly  during  the  twilight,  darting  about  with  the  greatest  rapidity,  or 
hovering,  hawk-like,  in  front  of  flowers,  from  which  they  extract  the 
nectar  with  the  assistance  of  their  elongated  tongue.  Mr.  Stephens 
has  sepiu'ated  these  day-flying  species  as  a  distinct  family,  Sesiidse; 
but  the  identity  in  their  more  decided  characteristics,  and  especially 
the  conformity  in  their  preparatory  states*,  are  sufficient  to  prove  them 
to  belong  to  the  same  natural  group,  constituting,  however,  so  many 
aberrant  genera:  thus,  whilst  Macroglossa  bears  a  relation  to  certain 
Noctuidae,  Sesia  approaches  ^geria ;  some  of  the  Smerinthi,  espe- 
cially  from  North  America,  approach  certain  Bombycidae^  in  which  we 
also  find  an  equal  diminution  in  the  length  of  the  spiral  tongue,  and  in 
which  the  hind  wings  in  repose  extend  beyond  the  fore  wings  at  the 
sides  :  thus,  we  perceive  that  the  preparatory  states  afford  the  best 
characters  of  the  family. 

The  caterpillars  of  the  typical  species  are  remarkable  for  the  atti- 
tude which  they  ordinarily  assume,  whence  they  have  obtained  the 
generic  name  of  Sphinx,  from  their  supposed  resemblance  to  the 
figures  of  that  fabulous  creature.  Some  of  these  caterpillars  are  abo 
remarkable  for  the  faculty  they  possess  of  elongating  and  contracting 
the  three  anterior  segments  of  the  body,  giving  them  somewhat  the 
appearance  of  the  proboscis  of  an  elephant,  whence  they  have  ob- 
tained the  name  of  elephant  sphinxes.  By  the  French  they  are  named 
chenilles  cochonnes  {fig,  102. 10.  and  ti.  front  of  body  of  larva  of 
Metopsilus  Elpenor).  It  will  be  seen  by  referring  to  a  preceding  page 
(328.),  that  Dr.  Horsfield  divides  the  Sphingidae  (which  he  considers 

*  Sesia  (S.  bombyliformis,  &c.)  is  certainly  the  most  aberrant  genus  in  the 
family,  the  caterpillars  being  slightly  pilose ;  and  when  about  ten  days  old,  they 
haye  several  furcate  spines  upon  each  segment  of  the  abdomen,  that  entirely  dis- 
appear when  they  are  full-fed,  according  to  information  given  by  Mr.  Dale  to 
Mr.  Curtis.  The  full-grown  caterpillar  is  however  evidently  Sphingideovis.  The 
perfect  insects  make  a  loud  bumming  during  flight. 
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as  one  of  the  fiVe  priniary  sections  of  the  Lepidoptera)  into  five 
groups,  of  which  four  are  represented  by  the  genera  Macroglossa^ 
Smerinthus,  Acherontia,  and  Sphinx,  whilst  the  fifth  has  for  its  type 
the  very  distinct  genus  Zyg8ena«  This  arrangement  cannot,  however, 
be  considered  a  natciral  one,  since  the  four  first-mentioned  genera 
possess  distinctive  characters,  inter  se,  of  far  slighter  value  than  those 
which  separate  Zygaena  from  any  of  them ;  in  other  words,  these  four 
genera  are  but  types  of  genera  in  one  fiimily,  whilst  Zygtena  is  the 
type  of  a  distinct  family.  The  larvae  of  the  Smerinthi  are,  it  is  true, 
covered  with  minute  granular  tubercles,  and  the  head  is  conical,  but 
surely  these  are  the  characters  of  a  genus,  and  not  of  a  stirps  or 
family.  In  a  very  few  species  the  caudal  horn  of  the  larva  is  nearly 
or  entirely  oblitierated,  as  in  the  North  American  Sphinx  Coniferarum 
(Abb.  and  Smith's  Lepid.  of  Georgia^  vol.  i.  p.  42.),  a  species  closely 
allied  to  Sph.  Celerio  and  Plebeia,  placed  by  Mr.  Stephens  in  the  same 
group  with  the  true  elephant  moths,  but  which,  in  this  respect,  is  as 
far  removed  from  them  as  the  Sphinges  Euphorbise  and  Galii,  which 
have  been  miscalled  spotted  elephant  hawk-moths. 

With  respect  to  the  mode  in  which  they  undergo  pupation,  there 
is  a  slight  variation,  the  majority  descending  into  the  earth,  and 
forming  an  oval  cell,  whilst  a  few  form  a  leafy  cocoon  on  the  surface 
of  the  ground.  In  their  perfect  state  they  offer  no  other  variation  in 
habits,  than  as  connected  with  their  more  or  less  powerful  or  slug- 
gish movements,  or  with  the  crepuscular  or  diurnal  period  of  their 
flight. 

The  Death*s*head  moth  (Acherantia  Atropos)  is  the  largest 
European  Lepidopterous  insect,  and  derives  its  name  from  the  sin. 
gular  skull-like  patch  on  the  back  of  the  thorax.  This  marking, 
together  with  the  shrill  sound  which  the  insect  emits  when  alarmed, 
has  rendered  it  an  object  of  alarm  to  the  ignorant  in  seasons  when 
it  has  abounded,  as  in  1826,  when  the  most  ridiculous  statements 
appeared  in  the  public  prints  respecting  them.  This  noise  has  been 
the  subject  of  much  investigation,  which  must  still  be  considered  as 
unsettled.  By  R^umur  and  Roesel  it  was  supposed  to  be  caused  by 
the  friction  of  the  labial  palpi  against  each  other ;  and  by  Passerini, 
that  it  was  produced  within  the  head,  in  which  is  a  cavity  connected 
with  the  spiral  tongue  (^Osservaziani,  Sfc,  Pisa,  1828;  and  Ann,  Sci. 
Nat.  vol.  xiii.  p.  332. ;  and  BuU.  Set,  Nat.  February,  ]  829 ;  and  ditto. 
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February,  18S1.).  M.  de  Johet  attributes  it  to  the  action  of  the 
air  being  suddenly  impelled  against  the  scales  at  the  base  of  the 
wings  by  the  action  of  the  latter  (as  cited  by  Engramelie).  Such  is 
also  the  opinion  of  Vallot  (in  L* Institute  1834|  p.  ^.)f  whilst  M.  Lorey 
attributes  it  to  the  escape  of  a  current  of  air  through  certain  cavities 
at  the  base  of  the  abdomen,  which  are  furnished  with  a  beautiful 
pencil  of  hairs.  M.  Goreau  has  also  described  this  apparatus  as  the 
cause  of  the  sound.   (^Ann.  Soc.  EnL  France^  1837.  p.  69.) 

It  is  to  be  observed,  however,  that  this  opinion,  supported  as  it  is 
by  analogy  with  the  Cicadae,  appears  to  be  negatived  by  the  fact, 
that  many  mute  Lepidoptera  are  furnished  with  these  cavities  and 
pencils  of  hairs.    (See  my  figures  of  Noctuidae.) 

This  gigantic  insect  has  the  habit  of  frequenting  the  hive  for  the 
purpose  of  robbing  the  bees  of  their  honey,  as  described  by  Kuhn, 
Huber,  and  others ;  these  authors  conjecturing  that  the  hostility  of 
the  bees  is  disarmed  by  the  noise  emitted  by  the  moth.  This  moth, 
when  it  bursts  from  the  chrysalis,  has  its  wings,  antennse,  and  legs 
enveloped  in  a  fine  membrane  resembling  tissue  paper,  which  pre- 
vents them  from  adhering,  and  rapidly  dries,  opens,  and  drops  off  as 
they  unfold.  This  pellicle  I  regard  as  the  analogue  of  the  Pseudi- 
mago  skin  of  Ephemera  (see  atU^y  p.  28.  note).  Goeze  (^Der 
Nahirforseher^  st  17.)  has  published  a  singular  variety  of  the  larvae  of 
Ach.  Atropos.  Fuessly  also  figured  some  varieties  in  the  larvae  of 
Deilephila  Livomica  (^Arch*  tab.  4.  33.  Sph.  Koechlini),  supposed 
to  be  caused  by  the  diversity  of  the  food  of  the  larva. 

The  species  of  Smerinthus  appeiEur  to  be  subject  in  a  remarkable 
degree  to  gynandromorphism,  a  considerable  number  of  instances 
of  this  kind  having  been  recorded  by  different  authors,  which  I  have 
collected  in  a  memoir  read  before  the  Entomological  Society,  in 
which  I  have  also  described  and  figured  some  very  interesting  indi- 
viduals reared  by  Mr.  House,  being  hybrids  between  S.  ocellatus  and 
8.  populi,  which  are  the  only  instances  hitherto  recorded  of  a  similar 
result  produced  by  a  forced  union  of  the  sexes  of  distinct  species.  I 
am  indebted  to  W.  Raddon,  Esq.  for  one  of  these  very  interesting 
specimens.  Deilephila  Euphorbiae  is  stated  to  remain  in  the  pupa 
state  occasionally  for  two  years,  a  wise  provision  of  nature,  result* 
ing  from  the  habit  of  this  insect  in  frequenting  the  sand  hills  near 
the  coast,  which,  constantly  shifUng  with  the  changes  of  the  seasons, 
might  destroy  the  entire  brood  were  it  not  for  such  a  protection. 
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Acherontia  Atropos,  on  the  other  hand,  assumes  the  pupa  state  at  thi& 
beginning,  and  becomes  an  imago  at  the  end  of  the  autumn« 

I  regret  that  want  of  space  prevents  me  from  giving  an  abstract 
of  Mr.  G.  Newport's  elaborate  researches  in  the  internal  anatomy  of 
Sphinx  Convolvuli  *,  published  in  the  JPkUos.  Transaetums. 


The  second  family  URANiiDiE-|'  comprises  several  very  anomalous 
exotic  genera,  which,  indeed,  seem  so  little  allied  together,  as  to 
render  the  adoption  of  the  family  provisional.  Latreille. named  them 
Hesperi^Sphinges  from  their  apparently  occupying  a  station  between 
the  Hesperiae  and  Sphinges;  indeed  the  typical  genus  U]:ania  wa3 
placed  by  him  amongst  the  butterflies  after  Hesperia:  the. discovery, 
however,  of  its  preparatory  states  proves  it  to  belong  rather  to  the 
Heterocerous  section  of  the  order,  its  day-flying  habits  not  being 
alone  sufficient  to  remove  it  from  that  section ;  the  possession  also  of' 
ocelli,  the  spring  and  socket  of  the  wings,  and  the  peculiar  direction 
of  the  nerves,  equally  prevent  it  from  being  united  with  the  Diulrnctl 
Lepidoptera,  as  Dalman  well  observes.  The  splendid  colours  of  the 
typical  Uranise  are,  it  is  true,  indicative  of  diurnal: flight,  and  give 
them,  in  conjunction  with  their  form,  all  the  appearance  of  a  butterfly, 
to  which  the  tailed  hind- wings  add  considerably ;  but  there  are  other 
species  (Nyctalemon  Orontes  and  Patroclus  and  Sematura  Lunus,  &c. 
JJalman),  which  in  their  more  sober  colouring  would  be  considered  as 

*  An  instance  is  recorded  in  the  Zoologictd  Journal  (No.  17.),  in  which  seyeral 
males  of  this  species  were  attracted  to  a  situation  where  the  female  had  passed  over. 


t  BlBLIOGB.     RXFSR.    TO   THE  UaAVUDJB. 

BoisduvaL     Anomalie  du  G.  Urania,  in  Ann.  Soc  Ent.  France,  1833.  —-Ditto,  in 

Nouvell.  Annal.  du  Mus.,  pi.  8.  figs.  1,  2. 
MaeLeay.    Transform,  of  Urania,  in  Trans.  Zool.  Soc.  voL  i. 
Westwood,  in  Drury's  Ezot  Entomol.,  2d  ed.  vol.  ii.  pi.  2S. 
Swainton,     Zool.  Illustr.,  2d  series,  pi.  129,  ISO,  131. 
Duncan,     Foreign  Butterflies,  18S7. 
Dabnan,     On   G.  Castnia,  in   Swed.  Trans.    1824 Ditto,  Prodromus  Mon.  G. 

Cattnut,  4to.  Holm.  1825.  (and  in  Thon*s  Archiv.  toI.  ii.,  and  Bulletin  Soc. 

Nat,  Oct.  1829.) 
Grajff  in  Trans.  Ent.  Soc.  London,  vol.  ii. 
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mothsy  and  some  of  theie  seem  so  neariy  related  to  Coronis,  whilst 
Urania  is  in  several  respects  so  dose  to  Agarista  (in  its  larra,  palpi» 
and  antenn»)»  that  I  am  induced  to  unite  them  into  one  family,  a 
step  which  seems  to  be  supported  bj  the  neuration  of  the  winga« 
Even  between  Castnia  and  Urania,  Mn  MacLeay  has  no  doubt  that 
there  exists  *^  some  close  kind  of  relation/'  (  Trans.  ZooL  Soc*  vol.  i. 
p.  188.)  How  far  their  relation  to  the  Anthroceridse  by  means  of 
their  transformations  is  to  be  considered  as  closer  than  to  the  Hes- 
periidfls,  remains  for  future  consideration.  I  cannot,  however,  but  add 
that  Urania  appears  in  some  respects  to  approach  Erebus,  especially 
m  the  palpi  *,  and  Mr.  MacLeay  notices  the  resemblance  between  the 
eggs  of  Urania  and  Catocala,  to  which  last  genus  also  Castnia  must 
be  allied.  The  antennie  are  long,  but  never  prismatic  as  in  the 
Sphingidae,  nor  terminated  by  a  pencU  of  hairs,  but  are  variable  in 
form ;  in  Urania  they  are  slender,  filifi>rm,  and  gradually  attenuated 
to  the  tip;  in  Coronia  and  Castnia,  however,  they  are  clavate  at  the 
tip ;  the  maxillae  are  elongated ;  the  palpi  are  distinctly  S-jointed ;  in 
Urania  and  Agarista  they  are  elongated,  the  second  joint  very  com- 
pressed,  and  the  third  slender  and  naked ;  the  fore  tibiae  are  spurred 
(Jiff.  105.  2.> 

The  accounts  published  of  the  transformations  of  Urania  (Cy- 
dimon  Dakn.^  Leilus  SwtnruJ)  have  varied  considerably;  Madame 
Merian  having  described  a  larva  and  imago  from  Surinam  supposed 
to  be  those  of  Urania  Leilus,  the  former  armed  with  very  long  and 
strong  spines  as  hard  as  iron  wire.  M.  Sganzin,  on  the  other  hand, 
asserts  that  the  larva  of  Urania  Rhipheus  (Thaliura  Rh.  Duncan^ 
For.  Butt.  pi.  28.)  is  a  semi-looper,  and  its  chrysalis  naked,  sus- 
pended by  the  tail  and  girt  round  the  centre.  (Antmudie  du  g. 
Uranie  par  JBotsduvaly  Ann.  Soc.  JBnL  Franc.  1834,  p.  248.,  and 
Nouv.  Ann.  du  Mas.  p.  260.)  But  the  elaborate  account  pub- 
lished by  Mr.  MacLeay  upon  the  habits  and  transformations  of 
Urania  Femandinae,  proves  that  its  larva  (Jig*  103.  i.)  closely 
resembles  that  of  Agarista,  being  cylindrical  with  long  delicate 
setae,  and  that  the  pupa  as  in  that  genus  is  enclosed  in  a  cocoon, 
but  of  so  lax  a  nature  as  to  allow  the  inmate  to  be  se«i.  Mr.  Mac- 
Leay does  not  mention  whether  the  chrysalis  is  attached  by  its  tail 
as  in  the  butterflies ;  but  since  his  return  from  Cuba  he  has  been  so 

*  I  find  that  Fabrieius  had  placed  some  of  the  Uraniie  with  Erebus,  thus  an- 
ticipating my  supposition  of  this  relation. 
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kind  as  to  show  me  the  cocoon>  and  to  infonn  me  that  the  chrysalis  is 
loose.  This  chrysalis  is  of  the  conical  form.  The  flight  of  Urania 
Fernandins  is  diurnal,  and  exceedingly  swift,  somewhat  like  that  of 
Apatura  Iris,  sporting  ahout  the  topmost  branches  of  forest  trees ;  and 
when  it  alights,  its  four  wings  are  expanded  horizontally,  as  repre- 
sented by  Mr.  Swainson  (2SooL  lU^  n.  ser.,  pi.  129.). 

Agarista  consists  of  New  Holland  insects,  having  much  more  the 
appearance  of  moths,  but  with  filiform  antennae  slightly  thickened  in 
the  middle  and  terminated  in  a  point.  The  transformations  of  A* 
Glycinae  have  been  figured  by  Lewin  in  his  work  on  the  Lepidoptera 
of  that  country  (copied  by  Gu6rin,  Icon,  pi.  8S.,  and  Griffith's  An.  K. 
Ins,  pi.  53.) ;  its  larva  having  considerable  resemblance  to  that 
of  Pygs^ra  bucephala  with  slender  hairs ;  its  cocoon  is  elongated,  at- 
tached to  the  twigs  of  the  tree,  somewhat  like  that  of  Anthrocera 
filipendulae,  but  sufficiently  open  to  allow  the  chrysalis  to  be  seen 
through  the  meshes* 

The  transformations  of  Castnia  and  Coronis  have  not  been  observed ; 
the  former  of  these  genera,  according  to  Mr.  Swainson  (Zool,  III. 
vol.  iii.  p.  HP.),  sits  when  at  rest  with  its  wings  deflexed. 


The  third  family*  ANTHROCERiDJEf  (Zygaenides  Lair.)  comprises 
a  rather  numerous  group  of  species  of  small  or  moderate  size,  dis- 
tinguished by  their  brilliancy  of  colour  and  diurnal  flight  (^.  lOS.  3. 
Anthrocera  filipendulfls,  Jig.  109, 19.  Ino  Statices  ^  ),  having  the  an- 
tenna never  terminated  by  a  pencil  of  hairs,  and  either  simple  in  both 
sexes  and  fusiform,  or  thickened  near  the  middle,  nearly  setaceous, 
and  pectinated  in  the  males  (Jig.  103.  4.  tip  of  antenna  of  Anth. 


*  BiBLIOGK.    Rsrilt.    TO   THS    AVTBKOCVRIDM. 

BaitduvaL     Essai  d*une  Monogr.  des  Zygcenides,  Svo.     Paris,  1829. — Ditto,  Hist. 

Nat  Lepidopty  pi.  14,  15,  16. 
FrifthameL     Descript.  de  la  Chimera  funebris,  in  Ann.  Soo.  Ent  France,  183S. 
FtBSerf.     Notice  tar  I'Acconpleinent  de  deux  Zygtoes  d'espdces  diffJSrentes,  in 

Ditto. 

f  The  name  Zygiena  having  been  preoccupied  in  Ichthyology,  has  been  rejected  by 
Mr.  Stephens  in  &TOur  of  Scopoli's  name  Anthrocera ;  Mr.  Stephens  has  never, 
thelew  retained  the  fiunily  name  Zyganudae,  which  must  evidently  be  thrown  dowa. 
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Fig.  103. 


filipendulK,  ^.  109.  13.  Up  of  antenaa  of  Ino  Statices  3);  the 
head  (^.  103,  8.  head  of  Anth.  scabioss)  is  fiiraished  with  a  pair  of 
ocelli  behind  the  aDtenns;  the  labial  palpi  are  small,  or  but  of  mo- 
derate size,  with  the  terminal  joint  distinct  (j^.  lOS.  il.  labium  and 
lab.  palpi  of  Anth.  scabioste) ;  the  maxUlie  are  greatly  elongated 
(^.  103.  s.  to. ;  _fig.  103. 9.  labrum  and  mandibles  of  Anib.  scabiowe 
after  Savigny) ;  the  maxillary  palpi  are  short  and  3-jointed ;  the 
wings  are  always  deflexed  in  repose,  exhibiting  in  many  species  a 
number  of  denuded  spots ;  the  nervures  are  very  numerous ;  the  legs 
ere  long,  with  the  posterior  tibin  furnished  with  four  spurs  {fig.  103.  S.) ; 
the  abdomen  is  never  terminated  by  a  broad  pencil  of  hairs. 

The  caterpillars  {fig.  103.  e.  larva  of  Anth.  filipenduls;  103. 14. 
that  of  Ino  Statices)  are  slu^ish  creatures,  of  a  cylindrical  form,  gene- 
rally clothed  with  short  hairs,  without  any  spine  at  the  hind  part  oi 
the  body ;  and  considerably  resemble  those  of  several  of  the  Bomby- 
cidse.  These  caterpillars  feed  on  various  species  of  Leguminosfe  ; 
and,  when  full  grown,  construct  a  close  cocoon  of  silk,  which  they 
attach  to  the  stems  of  grass  and  low  plants,  out  of  the  upper  end  of 
which  the  pupa  partially  works  itself,  as  represented  in  fig.  103.  7., 
being  the  cocoon  of  Anth.  filipendulie.  The  pupae  are  of  the  ordi- 
nary conical  form,  without  any  angular  prominences  (^fig.  103.  IS. 
pupa  of  Ino  Staticest  afVer  Lyonnet,  in  whose  posthumous  memoirs 
are  contained  memoirs  upon  Anthrocera  and  Ino).  The  larva  of 
Procris  Vitis  is  very  destructive  to  the  vine  in  Tuscany.  (See  Pas- 
serini,  Memarie  topra  due  Speae  dltu^  noeivi ,-  and  Bwfl,  Seu  Nat. 
Feb.  1831.  See  also  Pallas,  TraveU  in  SoulA  Suttia,  vol-  ii.  p.  2*1., 
quoted  by  Kirby  and  Spence,  ItUrod.  vol.  L  p.  206.)  The  larva  of 
Aglaope  infausta  nearly  resembles  that  of  Anthrocera ;  but  that  of 
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* 

Syntomis  Phegea  is  much  more  hairy,  reBembling  the  caterpillars  of 
some  of  the  Arctiidse,  the  hairs  arising  in  bundles.  (Gu^rin,  Icon. 
R.  An.  pL  84.  b. ;  and  Griff.,  An.  K.  Ins.  pi.  120.)  M.  De  Villiers 
has  published  an  account  of  the  circumstances  connected  with  the 
coupling  of  two  distinct  species  of  the  genus  Anthrocera,  whence 
some  of  the  supposed  species  of  tliis  genus  are  considered  to  be 
hybrids.  {Ann.  Soc.  Eni.  de  France^  tom.  i.)  In  their  diurnal 
flight  and  fenestrated  wings,  these  insects  appear  to  approach  the 
iEgeriae ;'  but  the  relation  between  them  appears  to  be  but  remote, 
as  does  also  their  supposed  affinity  to  the  Pyralidie,  the  various  cha- 
racters between  the  latter  seeming  to  indicate  no  higher  relation  than 
one  of  analogy ;  for  nothing  can  be  more  dissimilar  than  the  slow, 
heavy  flight  of  Zygsena  and  the  active  movements  of  thePyralids. 
Some  of  the  exotic  species  of  this  family  are  exceedingly  beautiful 
in  their  colours ;  and  those  of  the  genera  Glaucopis  and  Aglaope 
have  the  antennae  strongly  bipectinated  in  both  sexes.  Latreille 
considers  them  as  probably  allied  to  Callimorpha  amongst  the  noc- 
turnal Lepidoptera* 


The  fourth  family  iEoERiiDiE*,  or  the  Sesiades  of  Latreille,  con- 
sists of  a  moderate  number  of  very  interesting  insects,  remarkable 
for  their  great  resemblance  to  various  Hymenoptera  and  Diptera, 
owing  to  the  elongate  form  of  the  body,  and  the  nakedness  of  the 
wings,  which  are  more  or  less  transparent  in.  many  of  the  species 
{Jig.  104f.  3.  Trochilium  bembeciforme  ^;  104?.  6.  -^geria  tipuli- 
formis  i  ).  The  antennie  are  simple,  fusiform,  or  thickened  towards 
the  tips,  and  generally  terminated  by  a  small  pencil  of  hairs  {fig- 
104. 9.  tip  of  antenna  of  ^g.  ttpuliformis ;  104. 6.  ditto  of  Troch.  bem- 
beciforme S  )•    The  ocelli  are  distmct,  and  the  labial  palpi  elevated. 


*    BiBUOOR.   RkFXB.    to  THK   JEOXUIDJB. 

La»peyre9,     Se&ae  EuropaM  Iconibus,  &e.     Berol.  1801.  4to. 

Newman.     Sphinx  Vespifonnia,  an  Easay.     I/ondon Ditto,  in  EntomoL  Mag., 

No.  1. 
Worthy  upon  an   Insect  very  destructive  to  Peach  Trees,  -Algeria  ezitiosa  Say,  in 

Joum.  Acad.  Nat.  ScL  Philadelph.  Decemb.  182S,  and  Ferussao  BulL  Jan. 

1825. 
Si^tikmu,  Sybner,  EnfffomeUey  Godart,  Wood,  ^. 
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with  the  second  joint  long  and  slender,  and  the  last  distinct,  and 
pointed  at  the  tip  {Jig.  1(H.  4.  bead  of  TrochUium ;  r.  ditto  oT 
.^^eria ;  s.  labial  palpus  of  ^geria  denuded).  The  spiral  tongue 
varies  in  length,  being  not  longer  than  the  palpi  in  Trochilium  i  the 
legs  are  long,  the  posterior  with  very  long  spurs.  In  Trochilium,  the 
posterior  tibim  are  very  thickly  pilose.  The  abdomen  is  elongated, 
and  generally  terminated  by  a  brush,  capable  of  op^iing  and  dosing 
at  will.   The  wings  are  furnished  with  but  compflratively  few  nervures. 

The  larrs  of  these  insects  are  fleshy  grubs,  of  a  cylindrical  form, 
and  with  naked  bodies  destitute  of  a  caudal  horn.  They  have  six 
pectoral,  eight  ventral,  and  two  anal  feet.  They  live  in  the  interior 
of  the  branches  or  roots  of  trees,  of  the  debris  of  which  they  con- 
struct a  cocoon,  or  at  least  a  partial  one,  in  which  they  undergo  their 
transfbrmations  to  chrysalides,  the  abdominal  segments  of  which  are 
armed  with  transverse  rows  of  recurved  points,  whereby  the  chrysBlis 
is  enabled  to  push  itself  through  the  cocoon,  and  half  out  of  the  hole 
in  the  stem,  which  the  larva  had  previously  made,  having  had  the 
instinct  to  turn  round  in  its  burrow,  so  that  the  bead  of  the  pupa 
might  be  towards  the  orifice.  Fiffun  104.  1.  represents  the  larva, 
and  104.  a.  the  pupa  of  Trochil.  bembeciforme  (Crabroniformis 
Baworl&y,  a  species  which  lives  upon  the  willow  (Salix  Caprea), 
the  young  wood  of  which  it  perforates  occasionally  to  such  an  extent 
as  to  become  a  serious  injury.  (Bree,  in  Mag.  Nat.  SuL,  n.  s.,  vol.  i. 
p.  19.,  and  tx)udon'8  Arb.  BrU.  p.  1482. ;  Lewin,  in  SVant.  Zarm, 
Soc.  vol.  tii.  ub.  i. ;  and  Blomer,  in  Moff.  Nat  But.  No.  21.) 

The  larva  of  a  curious  American  species,  remarkable  for  the  diver- 
sity of  the  sexes  (^.  exitiosa  Say),  is  very  destructive  to  peach 
trees  in  the  United  Sutes.    (  Worth,  ut  supri  ciUt.) 


LKPIDOPTERA.  —  HXPIALIDA  S7S 

The  larrsB  ofJEgetia  cullcifonnis  and  JR.  fonniciformti  feed  upon  the 
wood  of  the  apple,  and  that  of  iEgeria  tipulifonuia  upon  the  pith  of 
currant  trees,  about  which  the  perfect  insects  may  be  seen  flying,  in 
the  hottest  sunshine,  with  great  activity,  or  basking  upon  the  leaves, 
alternately  expanding  and  shutting  their  fan^-like  tails*  (See  Hayward, 
in  Map.  Nat.  Hist  No.  17.) 

M«  Boisduval  has  described  the  transformations  of  Thyris  fenestrina 
in  the  Annakt  des  Sc.  Nat  August,  1828. 

The  species  of  Trochilium,  on  the  other  hand,  are  extremely  slug* 
gish  in  the  perfect  state,  usually  resting  on  the  trunks  or  leaves  of 
the  trees  on  which  they  have  been  produced,  and  flying  heavily ;  a 
peculiarity  connected  with  the  smallness  and  weakness  of  the  spiral 
tongue,  in  which  respects,  as  Mr.  Stephens  suggests,  this  genus 
approaches  nearer  to  the  Bombyddc  than  JEgeria.  Independent 
of  the  interest  which  these  insects  possess  from  their  striking  analogy 
to  other  insects  (whence  the  names  of  hornet  hawk-moths,  and  the 
specific  names  Crabroniformis,  Tipuliformis,  Asiliformis,  Ichneumoni- 
formis,  Vespiformis,  ^c),  these  insects  are  especially  worthy  of 
remark,  on  account  of  the  difficulties  connected  with  their  natural 
situation  amongst  the  Lepidopterous  tribes.  The  ordinary  location 
assigned  to  them,  with  the  other  species  of  Linnsean  Sphinx,  solely, 
as  it  would  seem,  from  the  structure  of  their  antenna,  and  the  ana- 
logical relation  existing  between  them  and  the  clear-winged  Sphin- 
gidsB,  is  disproved  by  their  habits  and  transformations;  in  which 
latter  reelect  they  closely  approach  Cossus  amongst  the  Hepialidas. 
Mr.  Newman,  indeed,  on  this  account  introduces  them  into  his  fiunily 
Cossi  (indttding  Hepialus,  &c.) ;  but  there  are  so  many  characters 
in  the  imago  state,  in  which  the  ^gerisB  diflPer  from  all  the  Hepia- 
lidae,  that  I  prefer  following  Latreille  and  Stephens  in  keeping  them 
distinct. 

The  fifth  family  HxpiALiDis  *  is  the  first  group  belonging  to  the 
section  Nocturna  of  Latreille  (differing  from  his  Crepuscularia  in 


•  Bnuoom.  Rkfsb.  to  n»  HinAUDJi. 

Lytmnet.  Trmit^  Anatomique  de  k  CheniUe  qui  ronge  le  Bois  de  Saule.  La  Haye, 
4Ca  170(^1 762. ;  and  the  general  works  of  Jb6r»etii#,  ^tptr^  Hubntr,  Donovaih 
GodarU  Mamorth,  SUpUn$f  Wood,  Cntmer,  frc 
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having  th^  antennae  gradually  attenuated  to  the  tip  or  setaceous),  and 
is  distinguished  by  having  the  antennae  very  short  and  filiform  (Jig^ 
104. 13.  ant.  of  Hepialus  Humuli  $  ),  never  feathered  to  the  tip;  the 
spiral  tongue  is  either  obsolete  jor  very  short);  the  palpi  are  also  ge- 
nerally obsolete  (^.  J  04.  la.  head  of  H.  Humuli  $  ) ;  the  abdomen 
is  elongated,  as  are  also  the  wings,  which  are  deflexed  in  repose, 
the  extremity  of  the  former  being  attenuated  into  an  ovipositor  of 
considerable  length,  so  as  to  be  capable  of  being  withdrawn,  or  intro- 
duced into  the  crevices  of  the  bark  of  trees,  &c. ;  .the  thorax  is 
never  crested ;  the  nerves  of  the  wings  are  far  .more  complicated  than 
in  any  of  the  preceding  groups  (^.  104.  16.  nerves  of  Hepialus 
Humuli  $  ).  The  caterpillars  are  .Beshy,  naked  grubs,  with  a  few 
straggling  hairs ;  they  are  1 6-foot ed  (having  6  pectoral,  .8  ventral^ 
and' 2  anal  feet ;  ^,  104.  lo.  larva  of  Hepialus  obliquus).  They  feed 
upon  the  wood  of  standing  trees,  or  the  roots  of  vegetables.  When  full 
grown,  they  construct  a  cocoon  of  the  morsels  of  wood  or  vegetables 
upon  which  they  have  been  feeding. 

The  abdominal  segments. of  the  chrysalis  are  .armed  with  trans- 
verse .rows  of. fine  reflexed  spines,  which. assist  the  insect  whibt 
pushing  itself  .to  the  day,  immediately  before  assuming  the  perfect 
state. 

This  and  the  .two  following  fiunilies  constitute  Mr.  Stephens's 
group  of  Pomeridiana,  consisting  of  the  four  families  .Hepialidae, 
Notodontjdae,  Bombycidae,  and  Arctiidae,  the  circular,  arrangement 
of  which  is  proposed  to  be  effected  in  the  following  manner  (S^^sL 
Cat,  Introd,  p.  xi.). 


Pygaenu 
Notodonta.     II. 

Endromis. 


Aglaia. 
Saturnia. 
Luiocampa.        III.      Eutricha. 

Cnethocampa. 
Eriogastei^ 


Hepialus. 
C06811&     I. 

Zeuzera  :  OiketicuM. 


Pyache. 
Limacodes.  Nudaria. 

IV.  Penthophora. 

Dasychira.  Arctia. 

.  H3rpercampa. 

Callimorpha. 


The  species  of  the  typical  genus  Hepialus  (Jig,  104.  11.  H.  obli- 
quus) have  the  antennae  very  short,  and  either  simple  or  serrated. 
They  are  called  Swifls,  firom  the  rapidity  of  their  flighty  which  takes 
place  during  the  twilight;* the  sexes  vary  very  considerably  in  ap- 
pearance and  structure ;  those  of  the  typical  species,  H.  Humuli,  are 
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the  most  striking  in  this  respect,  the  wings  of  the  males  being  pure 
white,  and  those  of  the  females  yellow,  varied  with  darker  markings ; 
the  former  sex  has  obtained  the  name  of  the  Ghost  moth  from  its  pecu- 
liar habit  of  hovering  with  a  pendulum-like  motion  for  a  great  length 
of  time  in  one  situation  (often  in  churchyards),  where  the  female  is 
concealed  in  the  grass,  its  white  colour  rendering  it  very  conspicuous : 
the  other  species  are  more  discursive,  flying  about  low  herbage  at  the 
roots  of  grass.  The  feet  in  this  genus  are  destitute  of  spurs,  the  pos« 
terior  tibiss  in  the  males  being  very  thickly  clothed  with  long  hairs  on 
the  outside  (^fig>  104.  14.) ;  the  same  part  in  H.  hectus  is  remarkably 
dilated,  and  the  tarsi  are  wanting  (De  Geer  and  Van  Heyden  in  £«/- 
UAn  Sc,  Nat.  January,  1831,)  (Jig.  104.  15.)  ;  the  mouth  is  entirely 
obsolete ;  the  larvae  are  subterranean,  feeding  on  the  roots  of  plants ; 
and  the  females  have  the  power  of  discharging  their  eggs  singly  to  a 
great  distance,  with  considerable  force,  when  alarmed. 

The  Goat  moth  (Phal.  Bomb.  Cossus  Zmn.,  Cossus  ligniperda 
Faibr.)  is  one  of  the  largest  British  Lepidopterous  insects.  Its  large 
red  fleshy  larvae,  equalling  in  size  a  man's  finger,  have  been  regarded 
by  Ray  and  Linnaeus  as  the  Cossus  of  the  Roman  epicures ;  it  feeds 
upon  the  wood  of  willow  trees,  which  it  perforates  in  every  direction, 
and  from  its  size  so  greatly  weakens  them,  that  they  are  often  blown 
down  with  the  first  strong  wind ;  the  antennae  are  pectinated  to  the  tip 
in  both  sexes ;  the  labial  palpi  are  present,  although  the  other  parts  of 
the  mouth  are  obsolete.  The  inimitable  dissections  of  Lyonnet  of  the 
larva,  contained  in  his  TraxU  Anatamiqtie  de  la  Chenille  qui  ronge 
le  Bats  de  Satde  (4to.  La  Haye,  1760  and  1762),  and  of  the  chry- 
salis and  imago,  published  in  his  posthumous  memoirs,  may  be  ac* 
counted  the  most  elaborate  and  complete  of  any  hitherto  published. 
De  Geer  and  Reaumur  also  exercised  their  talents  upon  this  species. 
The  insect,  previous  to  bursting  forth,  and  whilst  still  a  chrysalis, 
pushes  itself  half  out  of  the  orifice  formed  by  the  larva,  with  the  as- 
sistance of  the  spines  on  the  abdominal  segments,  and  the  imago  leaves 
the  exuviae  thus  sticking  out  of  the  trunk  when  it  has  escaped.  The 
caterpillars  emit  a  very  strong  scent,  whence  the  English  name  of  the 
moth,  and  also  discharge  a  fetid  liquid,  which  probably  serves  to 
moisten  the  wood.  In  default  of  their  usual  food,  these  larvae  have 
been  observed  to  feed  on  the  bodies  of  other  insects  (Duponchel  in 
Ann.  Sci.  iVbt,  June,  1831 ;  see  also  Loudon's  Gard.  Mag.  Nos.  78. 
91.  and  Arhoreium  Britann.  p.  1386,  for  further  notices  of  its  history.). 
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Fiff.105. 


Fig.  105.  6.  repreaents  a  portion  of  the  wing  of  thia  msect,  to  show 
the  manner  in  which  the  Bcalea  are  arranged,  and  ^.  105. 7.  the 
■DterioT,  8.  the  intemiedtate,  and  ff.  the  poaterior  tibie,  to  show  the 
spurs. 

The  Wood  leopard-moth  (Zeuzera  .^aculi)  is  distinguished  by  the 
beautiful  structure  of  the  antennre  of  the  nialeB  {fiff-  105.  is.  t&alei 
16.  female  antennra.)  The  larva  of  this  Insect  feeds  upon  the  wood 
of  apple,  pear,  and  other  ihiit  trees ;  like  that  of  Cossus,  it  ia  a  naked 
Beshy  grub,  and  has  the  prothorax  defended  above  by  a  broad 
homy  shield.  There  are  notes  relative  to  this  insect,  published  in 
Nos.  6,  7,  and  8.  of  the  M{y.  Nat,  HUL,  1st  series,  and  Getrdener'a 
Magaxina,  Nos.  78.  91.,  txti  Arboretum  BrUann.  p.  887. 

The  Continental  genus,  Stjrgia,  placed  byDe  Villiers  {Ann.  Soe. 
Linn.  Peris,  v.  473.)  between  ^eria  (Sesia)  and  Antbrocera  (Zy- 
gnns),  is  considered  by  Latreille  as  more  closely  allied  to  Cossus.  The 
situation  assigned  to  then  insects  by  Latreille,  at  the  head  of  the 
Nocturnal  I.epidoptera,  evidentiy  originates  in  the  similarity  of  their 
transformations  with  the  JEgeriida  (although  l<atreiUe  interposes  the 
Anthroceridce  between  them).  There  ai^>ears,  however,  to  be  but 
Uttie  relation  in  the  iroi^  state,  either  io  reaped  to  tbeir  habits  ot 
structure,  so  that  it  may  be  questioned  how  far  the  relation  is  more 
than  one  of  analogy ;  at  all  evenU,  I  hesitate  as  to  the  propriety  of 
placing  the  .£gerin  in  the  same  natural  group  with  Hepialus  and 
Cossus,  as  Mr.  Newman  has  done.  Mr.  Stephens  suggests  a  relation 
with  Smerinlhus,  and  Mr.  Curtis  with  Stauropus  through  Zeuzera. 
Latreille,  on  the  other  hand,  has  always  placed  Satumia  immediately 
after  Zeuzera;  but  I  do  not  find  that  he  has  ever  expressed  any 
opinion  on  the  affinity  of  these  genera.    Looking  at  the  structure  of 
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the  imagOi  independent  of  metamorphoses,  the  genus  Dryocsmpa 
Harris  (Phalaena  pellucida  Abbot  cmd  Smth)^  and  still  more  stri- 
kingly Oiketicus  Kirbii,  seem  to  form  the  connecting  links  between 
the  Hepialidse  and  the  remainder  of  the  Bombjcidse. 


The  sixth  family  Bom  btcida  *,  corresponding  withLatreille's  section 
BombyctteS)  and  Stephens's  family  Bombycidse,  comprises  some  of  the 
most  gigantic  species  of  the  order*  and  is  distinguished  by  the  gener- 


*    BlBLIOOR.    RkFXR.    to  THV    BoMBrCIDJB   AND    AtLCTODM. 

Germar.      System.  GlosMt.  Plrodromiu  sistens  Bombyoum  Species,  &e.  4Co.  I/eip- 

sig,  1810-13. 
Malpighi,    De  Bombyoe.     London,  1694.  4to.,  with  Sg. 
JHtderi,  in  Turin  Trans.  toI.  iL 
So:dmrgh,     Aoeount  of  the  Tusseh  and  Arrlndy  Silkwonoa,  in  Trans.  Linn.  Soo, 

Lond.  Tol.  y. 
Vtadkier.     L^pid.  Noeturn.  France,  No.  1. 
W.CurtU.     History  of  the  Browntail  Moth.   Lond.  178S.  4to. 
Mdnham,     Obs.  on  Pbal.  Lubricipeda,  &&,  Linn.  IVans.  toL  L  1797. 
Kefsntein,     Ueber  der  Bombyx  der  Alten,  in  Germ.  Mag.,  3  band.  1818. 
Klug,  in  Symbohe  Pbysicae  (Gastropacha  Acaciie.) 
FeisthanuL     Notice  sur  le  g.  Megasoma  (Gastr.  Acaciae^  &c.)  Ann.  Soc  Ent  de 

France,  183S. 
DdOingtr,     Ueber  die  Fichtenspinner.   Wiasenburg  1799.  Sto.  with  8  plates, 
Fftffters.     Obs.  sur  le  B.  Pithyocampa,  God.  Ann.  Soc  Ent.  de  France,  1838.  •— 

Pitto»  Obserr.  sur  TEcaille  Pudique,  in  Ditto,  1832. 
NieoHai,     Die  Wander  oder  Processions  raupe.    Berlin,  8vo.  1833. 
JDorthe$,     Recherehes  sur  la  Chenille  Prooession.  in  Joum.  de  Physique,  torn.  37. 
B^mrbtm,  in  Feruasac  BulL  1831. 

Sjfkei,  on  the  Kolisurra  Silkworm,  inTVans.  Royal  Asiat  Society,  ToLiii  Lond.  1834. 
Thunkerg.     Description  of  a  new  Silkworm  from  Japan  (Noctua  Sericis),  in  Neue 

Abhandl.  der  Schwed.  Akad.,  1781,  in  Swedish. 
LamartPiquoL  M^moire  sur  le  Bombyx  Paphia,  ou  Goutypoka  des  Indous,  introduit 

dans  rile. 
Olivier.     Obs.  Gener.  sur  les  Chenilles  Fileuses,  et  Deacr.  d*une  Nout.  Esp^  de 

Bombyx,  in  Journ.  d'Hist  Nat  tom.  i. 
Etper,     Beobacht  an  dner  Zwitterphalane  der  Bombyx  CratsegL  Erlangen,  1788, 
Capieux,     Beitrage  einer  switter  yon  Phal.  PaTonia  nuyor,  in  Der  Naturfoncher, 

1778. 
ZinthmG.Sommer,  Ueber  Sacktrager  (Psyche),  in Gennar^s  Mag.'d.  EntomoL  vol.  L 
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ally  obsolete  structure  of  the  mouth,  which  is  often  destitute  of  palpi ; 
and  the  maxillae,  when  present,  are  so  small  as  to  be  useless,  and  not 
spirally  folded  up  {fig,  105.  4.  head  of  Satumia  Pavonia  major 
beneath,  showing  the  rudimental  state  of  the  mouth  ;  in^.  105.  l.,head 
of  Bombyx  (Minyas)  Polygoni  Savignyy  the  labial  palpi,  fig.  105.  8., 
are  distinct,  but  the  maxillae,^.  105.  2.,  are  very  short)  ;  the  body  is 
very  thick  and  hairy  {fig.  105.  6.  thorax  of  Satumia  Pavonia  major, 
the  striated  part  being  one  of  the  tegulee,  and  the  dotted  part  the 
metathorax)  ;  the  antennae  of  the  males  are  generally  very  strongly 
bipectinated  to  the  tip  (fig.  105. 14.  antenna  of  Satumia  Pavonia 
major  g ;  fig.  106.  l.  one  of  the  joints  of  ditto  showing  its  double  bi- 
pectinations) ;  the  wings  are  large,  and  either  extended  horizontally 
or  deflexed  at  the  sides,  the  costa  of  the  posterior  pair  extending 
beyond  that  of  the  anterior ;  the  thorax  is  not  crested,  the  legs  are  of 
the  ordinary  stmcture ;  but  Dalman  has  described  a  North  American 
species  (B.  cyllopoda)  in  which  the  hind  legs  are  spurious,  like  the 
fore  legs  of  the  Nymphalidae  {Ancd.  Entomol.  Obs,  vol.  ii.  p.  102.). 
The  larvae  are  naked  {fig.  105.  lo.  larva  of  Bombyx  mori),  and  often 
have  a  transverse  series  <of  warts  upon  each  segment,  each  furnished 
with  a  diverging  coronet  of  hairs  {fig.  105.  13.  young  larva  of  Sa- 
tumia Pavonia  minor)  ;  they  are  16-footed,  having  six  pectoral,  eight 
ventral,  and  two  anal  feet ;  they  do  not  inhabit  portable  cases  ;  their 
food  consists  of  the  leaves  of  various  plants.  They  enclose  themselves 
in  cocoons  of  pure  silk,  frequently  of  a  firm  and  rigid  texture,  and 
which  is  rarely  subterranean.  The  pupae  are  not  armed,  with  transverse 
series  of  rigid  points  upon  the  abdominal  segments  {fig.  105.  ii.  pupa 
of  Bombyx  Mori).  The  males,  according  to  Mr.  Stephens,  in  general 
fly  swiflly  in  the  day-time,  from  about  noon  to  four  or  five  o'clock  in 
the  aftemoon,  and  again  in  the  evening ;  but  the  females  are  very 
sluggish  and  inactive.  The  prevailing  hues  are  grey  or  fawn  colour, 
and  many  of  the  larger  species  have  the  wings  ornamented  with  eye- 
like spots. 

The  larger  species  of  the  family,  which  have  the  wings  extended 
horizontally  whilst  in  repose,  were  formed  by  Linnaeus  into  a  separate 


Gfoiding,     Nat.  Hist  of  Oikettcus,  in  Trans.  Linn.  Soc  vol.  zv. 
Gic^'n,  in  Mag.  ZooL  18S1.  (Descr.  Gymnautooera.) 

Bulletin  de  Ferussac,  May  1831.   (Bombyx  Hieraciani);  and  the  general  works 
on  Lepidoptera  above  referred  to. 
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section  of  his  Phalfiense  named  Attacus  (Saturnia,  Schrank).  Amongst 
these  the  giant  Atlas-moth,  Saturnia  Atlas,  from  China,  the  S.  Cecropia 
and  Luna,  which  have  the  hind  wings  produced  into  a  tail,  and  S. 
Cynthia  and  Mylitta,  the  cocoons  of  which  are  employed  in  India  for 
the  production  of  si]k,  are  amongst  the  largest^species.  From  a  com- 
munication made  to  Latreille  of  a  Chinese  manuscript  upon  tlie  subject 
of  the  silk  trade,  it  spears  that  the  caterpillars  of  these  two  species 
are  the  wild  species  of  silkworm  of  China.  The  former  species,  B. 
Cynthia,  is  the  Arrindi  silkworm  of  India,  of  which,  as  well  as  of  the 
Tusseh  silkworm,  Dr.  Roxburgh  published  a  long  account  in  the 
IVans.  Linruean  Soc.  vol.  vii.  with  plates.  For  further  details  re- 
lative to  the  last-named  species,  see  also  Ann.  Set.  NaL  Aug.  1831, 
and  BiOi.  Set.  Nat.  Ferussac,  Sept.  1831.  See  also  Col.  Sykes's 
Memoir  on  the  Kolisurra  silkworm  of  the  Deccan  above  referred 
to. 

Humboldt  has  also  described  a  Mexican  moth  (Bombyx  Madrono) 
.  which  is  social  in  its  habits,  the  larva  forming  nests  of  a  dense  tissue 
and  brilliant  whiteness,  which  are  employed  by  the  natives  in  the  ma- 
nufacture of  silk.    (PoUHcal  Essay  of  New  Spain^  vol.  iii.  p.  59.) 

The  fine  North  American  species,  Saturnia  Promethea,  exhibits  an 
interesting  peculiarity  of  habit  in  the  construction  of  its  cocoon,  which 
it  forms  within  a  leaf  of  the  Sassafras  tree,  having  previously,  however, 
fastened  the  stalk  of  the  leaf  to  the  stem  by  a  strong  silken  web, 
whereby  it  is  prevented  from  falling  with  the  other  leaves.  (Peale*s 
LepidopU  Americana^  part  i.) 

The  majority  of  these  species  have  the  centre  of  the  wings  orna- 
mented with  a  talc-like  spot.  Others  have  a  large  eye-like  spot 
at  the  same  place  (Saturnia  Pavonia  minor,  &c.).  This  species,  which 
is  the  only  example  of  this  particular  group  found  in  England,  and  is 
one  of  our  most  beautiful  moths,  constructs  a  remarkably  interesting 
cocoon,  the  extremity  not  being  dose,  but  terminated  by  a  converging 
circle  of  very  stiff  hairs,  which  enables  the  insect  to  make  its  escape 
from  within,  but  completely  prevents  all  ingress.  *  The  larva  of  the 
beautiful  American  Saturnia  Luna,  distinguished  for  the  length  of  the 

•  See'on  the  habits  of  this  inaect  Loudon's  Mag.  Nai.  Hist.,  No.  6.  A  writer 
in  the  EntomoL  Mag,,  yol.  iii.  p.  206.,  has  stated  the  curious  but  rather  doubt- 
ful fact,  that  a  large  caterpillar  of  thu  insect  having  formed  iu  cocoon,  produced 
two  winged  individuals,  a  male  and  a  female.  Kleesius  also,  as  quoted  by  Kirby 
and  Spenoe,  asserts  that  he  had  onoe  two  specimens  of  Gastropacha  quercifolia. 
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tails  of  the  hind  wings,  resemUes  that  of  the  Emperor  moth,  except 
that  the  warts  on  the  segments  are  smaller  (Abbott  and  Smith), 

The  common  silkworm  (Jig*  105*  lo.),  which  is  the  larraof  Bombjx 
Mori  (Jig,  105*  is.),  Is  too  well  known  to  need  description.  Ac-* 
cording  to  Latreille,  who  has  minutel/ investigated  the  history  of  silk 
culture^  this  moth  was  a  native  of  the  northern  provinces  of  China^ 
whence,  in  the  reign  of  Justinian,  it  was  imported  by  the  missionaries 
to  Constantinople,  and  thence  to  Sicily,  and  to  other  parts  of  the 
south  of  Europe,  where  it  has  long  been  an  extensive  object  of  com- 
merce, and  where  the  greatest  care  is  taken  in  the  management  and 
rearing  of  it.  Silkworm  gut,  so  much  used  by  anglers,  is  also  mana« 
factured  from  the  larvce. 

It  would  be  out  of  place  in  this  work  to  enter  into  any  detafls  re- 
lative to  the  history  of  the  silk  trade,,  or  of  the  manufacturing  process. 
I  shall  therefore  only  allude  to  the  remarkably  sluggish  character  of 
the  perfect  insect,  and  the  absence  of  any  disposition  on  the  part  of 
the  caterpillar  to  wander  from  the  trays  on  which  it  is  fed,  peculiar!* 
ties  which  eminently  fit  it,  as  suggested  by  Mr.  Sells,  for  the  subject 
of  so  extensive  an  occupation* 

The  following  stanza  relative  to  the  habits  of  the  silkworm  in  the 
Welsh  language  is  a  literary  curiosity,  being  entirely  composed  of 
vowels. 


0*i  wiw  wy  i  weu  ^  a,  a'i  weuau 
0*i  wyau  a  weua; 
£*  weua  ei  we  aia\ 
A*i  weuau  yw  ieuau  \k. 


I  perish  by  my  art, 
Dig  my  own  grave ; 
I  spin  my  thread  of  life. 
My  death  I  weave. 


The  silkworm  has  been  long  known  in  the  south  of  Europe  to  be 
subject  to  a  disease  called  muscardine,  which  destroys  the  insect,  and 
at  the  same  time  covers  the  body  with  a  white  efflorescence.  The  real 
nature  of  this  disease  remained  unascertained  until  1835,  when  M. 
Bassi  proved  it  to  be  a  minute  fungus  (Botrytis  Bassiana)  in  a  state 
of  vegetation,  which  had  by  degrees  occupied  the  whole  of  the  interior 
of  the  body,  and  then  burst  through  the  skin.  M.  V.  Audouin  has 
followed  up  this  singular  discovery  by  numerous  experiments  and  mi- 


produced  from  one  pupa,  which  was  large,  being  full  two  inches  long,  and  one  thick. 
Wm.  Knott,  Esq.   has  informed  me  of  an  instance,  in  which  two  chrysalides  of 
the  Emperor  moth  were  contained  in  one  cocoon ;  and  seTeral  (two,  and  eren  as 
many  as  three  or  four)  chrysalides  of  the  lackey-moth  have  been  observed  in  a 
large  common  cocoon  by  Mr.  Marshal],  as  he  has  himself  informed  me. 
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croscopical  researches^  the  result  of  which  he  has  published  in  two 
Memoirs  in  the  Annates  des  Scu  Nat.  for  1838. 

The  works  of  Count  Dandolo  on  the  silkworm  {EngL  TransL) ; 
the  Tdume  upon  the  silk  manu&cture  in  Lardner's  Cabinet  Ctfclo- 
podia  f  the  American  work  entitled  the  SUk  CuUhator  by  Kenrick; 
the  valuable  analysis  by  Dr.  Ure  {Trans.  EntamoL  Soc.  vol.  i. 
App.  p.  50.);  LatreUle  in  ^ytn.  Set.  Naty  May  18S1»  and  in  his 
Ckmrs  dEntamoL  ^  a  Memoir  on  silk  worms  in  America  in  Trans. 
PhUaddph.  Soe^  1786, 1789,  vol.  i.  2d  ed.,  and  vol.  ii. ;  and  a  Memoir 
by  Lavini  in  the  Turin  Transact  tom.  xxscvii.,  1834*,  may  be  consulted 
on  the  subject  of  the  silk  culture. 

Other  species,  which  have  the  palpi  porrected,  and  the  hind  wings 
in  repose  extending  considerably  beyond  the  costa  of  the  anterior, 
form  the  genus  Gastropacha;  G.  quercifolia,  the  type  has  all  the 
appearance  of  a  bundle  of  dried  and  drivelled  up  leaveai  The  larva 
has  the  sides  of  the  body  Aimished  with  fleshy  appendages,  conceal- 
ing the  feet ;  it  is  very  large  and  hairy,  as  it  is  also  in  other  species, 
called  eggar-moths,  from  the  cocoons  being  smooth,  firm,  and  oval,  and 
exactly  resembling  eggs  (Lasiocampa  Quercus,  Trifolii,  &c.).  M. 
Guen^e  has  made  some  observations  on  the  construction  of  one  of 
these  cocoons  (that  of  B.  lanestris),  with  respect  to  the  absorption 
and  renewal  of  the  very  small  quantity  of  enclosed  air  by  the  chry- 
salis.    {Ann,  Sec.  JBnt.  de  France^  1855,  App.  p.  63.) 

M.  Villiers,  in  his  Memoirs  upon  Bombyx  Pityocampa  and  Chelo- 
nia  pudica,  has  noticed  a  peculiarity  in  the  structure  of  the  underside 
of  the  breast,  near  the  base  of  the  abdomen,  and  which  he  likens  to 
the  drums  of  the  Cicada.    {Ann.  Soc.  Ent.  de  Prance^  1832,  No.  2.) 

Some  of  the  species  (Clisiocampa  Neustria,  Eriogaster  lanestris, 
&c.)  are  eminently  gregarious,  inhabiting  a  general  nest  in  the  larva 
state,  which  they  extend  from  time  to  time,  quitting  it  during  the 
night  in  search  of  food,  but  constantly  spinning  a  line  of  silk  in  order 
to  direct  them  on  their  return  before  morning :  they  finally  quit  the 
nest  before  changing  to  pup®.  Some  of  these  remain  two  or  more 
years  in  the  pupa  state,  especially  Eriogaster  lanestris,  as  described  by 
Mr.  Haworth  {Zqnd.  Britann.  p.  125.);  and  others  (Cnethocampa 
processionea)  are  remarkable  for  the  regular  processionary  marches  of 
their  social  caterpillars.  (R^umur  and  Nicolai,  Processions  Ravpe^ 
Berlin,  1833.)  Some  of  these  caterpillars  are  very  handsome,  being 
longitudinally  striped  with  different  colours,  whence  they  have  obtained 
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the  name  of  lackey  caterpillars.  ClisiQcampa  Neustria  has  the  in- 
stinct to  arrange  its  eggs  in  a  close  spiral  coil  round  the  young 
branches  of  fruit  trees. 

Many  of  these  moths  are  remarkable  for  the  instinct  which  the 
males  possess  of  seeking  their  females  from  very  great  distances,  and 
in  situations  apparently  inaccessible  to  them,  in  great  numbers.  This 
habit,  which  collectors  call  <<  sembling,"  is  turned  to  good  account 
when  they  happen  to  rear  the  females  of  rare  species,  as  they  are 
sure  to  secure  numbers  of  males  if  the  females  be  taken  to  the  woods. 
Mr.  Haworth  has  given  an  account  of  this  habit  (^Lepid,  Briiann. 
p.  82.),  and  mentions  an  instance  in  which  a  male  moth  found  its  way 
into  the  pocket  of  a  collector,  who  happened  to  have  a  female  m  his 
collecting-box.  The  means  by  which  these  males  are  apprised  of  the 
presence  of  their  partners  at  such  distances  is  at  present  only  con- 
jectural. Other  instances  are  recorded,  where  male  moths  have  come 
down  chimneys.  (Davis,  in  Loudon's  Mag,  Nat  HuL  No.  4>.  Jurine 
has  also  described  some  singular  instances  of  this  kind  in  his  Nouv. 
Mithode  de  clcuser  les  HymenopL  Pref.  p.  9.) 

A  circumstance  also,  of  great  physiological  interest,  has  been  ob- 
served with  several  species  of  these  insects,  namely,  the  production 
of  fertile  eggs  without  impregnation.  Burmeister  has  collected  a 
number  of  such  instances  {ffandbuchy  Translation^  p.  S12.)  ;  and  M. 
Carlier  communicated  to  Lacordaire  (Inirod.  ^  VEtUomoL  tom.'ii. 
p.  383.),  that  he  had  obtained,  without  impregnation,  three  genera- 
tions of  Hypogymna  dispar*,  the  last  of  which  consisted  entirely  of 
males,  which,  of  course,  put  an  end  to  the  experiment. 

The  transformations  of  many  of  the  species  of  this  &mily  are  illus- 
trated in  the  works  of  R6aumur,  De  Geer,  Rosel,  Schaffer,  Sepp, 
Hubner,  Admiral,  and  other  works  expressly  devoted  to  the  metamor- 
phosis of  this  order. 


The  seventh  family,  ARCTiiDiE,  with  which  1  have  united  the 
Notodontidse  of  Stephens,  nearly  corresponds  with  the  third  sec- 
tion of  the  Nocturna  of  Latreille,  or  the  Pseudo-Bombyces,  and 
comprises  those  species  which  have  the  wings  deflexed  in  repose. 


*  Mr.  Davis  also  infoimed  me  of  a  similar  occurrence,  observed  by  Mr.  Tardy, 
in  one  of  the  eggar  moths. 
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the  poiterior  pair  not  extending  beyond  the  costa  of  tlie  anterior : 
they  are  connected  together  b;  a  spring  and  socket ;  the  antentue  of 
the  nulei  are  strongly  bipectinated  or  serrated  ;  the  spiral  tongue  is 
either  obsolete,  or  of  very  small  size ;  and  the  labial  palpi  are  gene- 
rally short,  and  obtuse  at  the  tip,  with  the  last  joint  very  small.  The 
caterpillars  vary  very  considerably,  being  in  some  species  naked,  but 
variously  tuberded ;  in  others,  thickly  hairy  ;  and  in  some,  furnished 
with  long  fascicles  of  hairs.  They  feed  entirely  upon  the  external 
parts  of  plants,  and  enclose  themselves  in  cocooni  when  about  to 
undergo  their  transformations.  . 

The  family  comprises  many  very  distinct  types  of  form,  but  all 
appear  to  have  a  connection  inter  ge ;  whence  I  find  it  impossible  to 
draw  a  line  between  those  which  form  Stephens's  two  families,  Noto- 
dontidfe  and  Arctiidfe.  The  structure  of  the  mouth  will  not  assist 
in  the  inquiry,  because  Pygsra,  Centra,  ftc,  amongst  the  Notodon* 
tidffi,  have  the  maxillse,  and  even  the  masiUary  palpi  (as  discovered 
by  Curtis),  developed  as  strongly  as  in  Spilosoma  and  Arctia ;  whilst 
there  is  as  great  a  variation  in  the  transformations  of  the  genera  of 
either  group,  as  there  is  between  the  respective  species  of  the  two 
groups ;  hence  I  have  followed  Latreiile  in  keeping  them  under  one 

Of  these  insects,  Notodonta  and  its  allied  species  are  distinguished 
by  the  tore  wings  being  toothed,  or  having  elevated  portions  along  the 
inner  matgin. 

Hiere  is  considerable  diversity  in  the  appearance  of  the  larvae  of 
these  prominents,  as  they  have  been  termed,  hut  the  majority  are 
furnished  with  several  tubercles  on  the  back,  and  the  anal  feet  are 
spurious  in  some  species  (^Jig.  106.  9.  larva  of  Lophopteiyx  caraelina; 
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106.  3.  ditto  of  NotodoDta  dromedaria.).  The  larva  of  Endromis 
versicolor  is  also  naked,  with  a  pyramidal  horn  on  the  eleventh  seg- 
ment ;  in  this  respect  approaching  the  Sphingidae,  as  it  also  does  in 
the  ordinary  position  of  the  body,  and  the  oblique  stripes  at  its  sides. 
But  the  most  extraordinary  larva  in  the  family  is  that  which  has  been 
termed  the  lobster  caterpillar  (that  of  Stauropus  Fagi),  and  which 
has  the  second  and  third  pairs  of  legs  greatly  elongated ;  the  inter- 
mediate segments  of  the  body  with  elevated  conical  tubercles ;  and  the 
apex  of  the  body  is  swollen,  terminated  by  two  long  slender  appen- 
dages^ witliout  any  anal  feet ;  and  this  part  of  the  insect,  as  well  as 
the  head,  is  generally  elevated  in  repose.  Ochsenheimer,  probably 
on  account  of  the  want  of  anal  feet  in  the  larva,  placed  this  insect  in 
the  genus  Cerura ;  but  Mr.  Curtis  thinks  it  makes  a  near  approach 
to  Notodonta  trepida,  a  situation  which  appears  to  me  most  natural, 
when  wo  consider  the  variations  in  form  of  the  larvae  of  the  prominent 
moths. 

Latreille  considers  that  some  of  these  prominents,  especially  Ptero- 
stoma  palpina  (^p.  106.  4.),  establish  the  passage  between  this  family 
and  the  Noctuidae,  by  means  of  the  genus  Calyptra  (the  herald  moth), 
which  he  places  at  the  head  of  that  family.  Some  prominents  have 
also  the  thorax  ci^ested,  a  peculiarity  more  especially  found  in  the  Noc- 
tuidae. Pygaera  bucephala  also  approaches  the  Noctuidae  in  the  larva 
burying  itself  in  the  earth  without  forming  any  cocoon.  Mr.  Curtis 
considers  the  last-named  genus  as  very  nearly  related  to  the  Noto- 
dontae.  Its  larvae,  for  some  time  after  they  are  hatched,  live  in  society, 
arranging  themselves  closely,  in  regular  rows,  upon  a  leaf,  commen- 
cing at  one  end,  and  eating  their  way  to  the  other. 

The  types  of  the  family  are  distinguished  by  their  larvae  being 
very  thickly  clothed  with  long  hairs,  whence  they  have  obtained  the 
name  of  waoUy  bears  {fig*  107*  3.  larva  of  Arctia  Caja).  Such  are 
especially  tlie  larvae  of  the  various  species  of  tiger  moths,  and  others 
nearly  allied  to  them.  These  are  amongst  the  most  beautiful  of  all 
the  species  of  moths,  the  fore  wings  being  ornamented  with  white  and 
brown,  or  black,  and  the  hind  wings  red,  with  black  or  blue  markings. 
Some  of  these  caterpillars  are  extremely  destructive,  from  their  poly- 
phagous  habits.  Of  these,  Porthesia  auriflua  may  especially  be 
mentioned.  This  species,  in  1782,  abounded  to  such  an  extent,  that 
fears  were  entertained  for  the  preservation  of  fruit  trees,  hedges, 
and  even  growing  com  and  grass.     So  great,  indeed,  was  the  dread 
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of  this  new  calamity,  that  prayers  were  ordered  to  be  read  in  all  the 
churches  to  avert  its  effects.  (W.  Curtis,  A  short  History  of  the 
Broum'Tail  Moth,  London,  1782.  4to.)  Hypogymna  dispar  and 
Psilura  monacha  are  occasionally  exceedingly  destructive  in  Germany 
to  the  forests,  which  they  completely  strip  of  their  foliage. 

Dr.  T.  W.  Harris  has  published  a  memoir  on  the  American  salt- 
marsh  caterpillar  (Spilosoma  acria),  which  is  equally  destructive  to 
all  kinds  of  herbage  in  certain  seasons.  (Miassachtts.  AgricuU.  Rqtos, 
vol.  vii.  1823.) 

Other  larvae  (especially  those  of  Orgy  ia,  Jig.  106.  5.)  are  furnished* 
in  addition  to  the  long  slender  hairs  all  over  the  body,  with  several 
short,  thick,  truncated  tufls  of  hair  on  tlie  back  as  well  as  at  the  sides, 
with  several  other  longer  and  more  slender  tufts  of  hairs,  each  hair 
being  thickened  at  the  tip.  (Swammerdam  has  published  the  details 
of  the  history  of  O.  antiqua,  in  the  33d  plate  of  his  JBo<^  of  Nature. 
See  also  Bree,  in  Mag.  Nat.  Hist  No.  10.) 

Of  these  tufted  larvae,  the  majority  produce  species  not  materially 
differing  in  the  sexes ;  but  some,  forming  the  genus  Orgyia,  have 
females  with  the  smallest  rudiments  of  wings,  and  large  swollen 
abdomens,  and  which  are  exceedingly  sluggish  in  their  habits,  whilst 
the  males  are  constantly  on  the  wing,  flitting  about  in  the  hottest 
weather  of  autumn  ;  thence,  probably,  termed  vapourer  moths  (^. 
106.  8.  Orgyia  antiqua  ^  ;  9.  $  ;  5.  larva ;  6.  pupa  S  ;  7.  pupa  $  of  this 
insect). 

M.  Rambur  has  figured  a  curious  species  (Trichosoma  Corsicum), 
allied  to  the  tiger  moths,  having  similarly  spotted  wings,  but  in  which 
the  wings  a£  the  females  are  not  above  one-third  of  the  ordinary  size, 
but  with  all  the  markings  of  the  species.  (Ann.  Soc.  Ent.  de  France^ 
1832.  pL  8.)  In  a  later  number  of  the  same  work  he  has  published 
another  species,  T.  Boeticum,  in  which  the  female  is  almost  apterous 
(1836,  pi.  19.). 

The  family  likewise  comprises  several  other  genera,  anomalous  as 
respects  their  transformations.  Of  these,  Cerura  Schranh,  or  the 
puss  and  kitten  moths,  are  the  first  to  be  noticed ;  these  have  the 
larvae  with  only  14  feet,  6  pectoral  and  8  ventral ;  the  anal  pair  being 
obsolete,  or  rather  converted  into  a  furcate  appendage  at  the  ex- 
tremity  of  the  body,  containing  a  pair  of  long  slender  filaments  capa- 
ble of  being  withdrawn  or  exserted  at  pleasure  (^g*  107.  2.  Cerura 
furcula;  107.  i.  young  larva  of  Cerura  vinula,  in  a  state  of  inaction). 
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Fig.  107. 


Mr.  Dale  (Jlfof.  iVo/:  M«f.  No.  19.)  makes  the  following  Bingular  state- 
ment respecting  some  of  these  insects  :  —  "I  once  had  a  specimen  of 
Bombyx  Menthrastri,  and  six  of  Ophion  vinulie  Qichneumona]  hatched 
Irom  the  pupae  of  Bombyx  vinulus,  which  is  certainly  a  curious  fact." 
An  instance  is  also  recorded  in  the  same  work,  in  which  the  larva  of 
Cerura  vinula  had  been  observed  to  exhibit  electrical  powers. 

The  larvse  of  the  genus  Limacodes  Latr.  (Apoda  ffatoorth)  are 
interesting  from  the  onisciform  structure  of  their  larvse,  which  have 
the  feet  so  short  (the  prolegs  being  retractile)  as  to  appear  destitute 
of  legs  (Jiff- 107.  4.  larva,  5.  cocoon,  6.  pupa,  and  7.  imago  of  Lima* 
codes  Testudo ;  107.8.  larva  of  a  North  American  species,  6gured 
by  Abbott  and  Smith).  A  remarkable  species,  apparently  belonging 
to  this  group,  is  figured  by  Lewin  in  his  work  on  the  Lepidoptera  of 
New  South  Wales. 

The  genera  Oiketicus*  and  Psyche  are  remarkable  for  the  habit 
which  their  larvee  have  of  constructing  for  themselves  portable  cases  of 
bits  of  grass  and  sticks  or  leaves,  in  which  they  reside,  and  undergo 
their  transformations  (_fig.  106.  lO.  larva  in  its  case ;  li.  pupa  of  the 
female;  IS. male  imago ;  13. female  imago  ;  H.  antenna  $  ).  In  this 
respect  these  insects  represent  the  Fhryganeidte ;  indeed,  Mr. 
Newman  does  not  hesitate  to  assert,  that  they  ought  to  be  removed 
from  the  present  order.  The  transformations  of  these  insects  are 
especially  interesting,  and  the  females  are  entirely  apterous,  being  io 

*  The  Rar.  L.  Guilding'i  sdmirable  account  of  this  genus  ia  contuned  In  Ihi 
Gfteenth  volume  of  tbe  Linntan  ThnuaeHont.  Judging  from  bis  figures;  I  appre. 
baud  tbe  genui  compiiaes  t«o  verj  diittnot  groups,  P.  HaoLeaii  appeaiinK  nesrij 
■Hied  to  Psyebe.  Tbe  female  nerer  quits  ber  case,  but  receives  tbe  caresses  of  tbe 
male  shilst  sUIl  confined  Iheieio. 
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fact>  the  most  imperfect  of  all  Lepidopterous  insects ;  and  even  less 
^voured  than  their  larvae,  which  they  considerably  resemble.  I 
possess  some  very  singular  cases,  formed  by  exotic  species  of  these 
genera.  The  male  larva  of  Psyche,  previously  to  assuming  the  pupa 
state,  fastens  its  case  by  the  mouth  to  the  surface  of  leaves  and 
stems  of  plants ;  the  larva  then  turns,  so  that  its  head  is  pointed 
towards  the  opposite  aperture,  out  of  which  the  pupa  half  pushes 
itself  before  becoming  an  imago :  the  females,  on  the  other  hand,  never 
leave  their  cases ;  and  from  some  observations  made  by  Ochsenhei* 
mer  and  Ingpen  (^Stq^h,  Iliustr.  Hatisi.  2.  p.  81.),  it  would  ap- 
pear that  these  females  produce  fertile  eggs  without  fecundation. 
The  relation  of  these  insects  with  the  ^geriee  seems  confirmed  by 
the  Sphinx  ephemersformis,  an  insect  which  Mr.  Stephens  has  formed 
into  the  genus  Thjnridopteryx,  next  to  Psyche.  {Trans.  JBntomoL 
Soc,  vol.  i.  p.  76.)  M.  Rambur  has  described  another  genus,  under 
the  name  of  Heterogynis,  which  seems  intermediate  between  Psyche 
and  Penthophera,  agreeing  with  the  former  in  the  general  appearance 
of  the  male,  and  the  apterous  inert  female;  but  having  a  naked 
larva,  which  makes  a  cocoon  somewhat  like  that  of  Anthrocera. 
(Ann.  Soc.  EtU.  France^  18S6,  pi.  17.,  and  Fauna  Andalus.  vol.  ii. 

pi.  14.) 

Closely  allied  to  these  insects,  and  apparently  also  to  the  Orgyiie 
(judging  from  Mr.  Curtis's  dissections),  is  the  genus  Penthophera, 
the  larvae  of  which  are  described  by  him  as  tuberculated,  each  tu- 
bercle producing  a  bundle  of  hairs.  The  female  of  P.  Morio,  however, 
(Ernst.  Pap.  dEur.  t.  iv.  pi.  134.  f.  179.  a-d),  differs  only  from 
the  male  in  its  more  robust  abdomen,  simple  antennae,  and  small 
wings.  The  females  of  P.  detrita  and  rubea  have  the  wings,  however, 
as  large  in  proportion  to  the  size  of  the  insects  as  those  of  the  males. 

I  have  seen  in  the  collection  of  M.  Robyns,  at  Brussels,  a  most  re- 
markable Javanese  insect,  apparently  belonging  to  this  family,  in 
which  the  hind  wings  are  extremely  elongated  and  linear,  giving  the 
insect  the  appearance  of  a  Nemopteryx.  M.  Wesmael  has  described 
it  under  the  name  of  Himantdpterus  fuscinervis  (BuU.  Acad.  Roy. 
Bruxettesy  1836.). 

The  transformations  of  many  species  of  this  family  are  illustrated 
in  the  works  of  R^umur,  De  Geer,  Rosel,  &c. 
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The  eighth  family,  Lithosiid^  Stq^hens^  is  of  small  extent,  and 
difficult  location,  having  the  body  slender  (y?^.  107*  10.  Lithosia 
quadra),  the  antennae  generally  slender  and  setaceous,  and  occasion- 
ally pectinated  or  ciliated  in  the  males ;  the  mouth  is  considerably 
more  developed  than  in  many  of  the  preceding  moths  (^- 107*  H- 
head  of  Deiopeia  pulchella  afler  Savigny),  the  maxillae  being  long  (with 
the  maxillary  palpi  exceedingly  minute  and  biarticulate  in  Deiopeia 
pulchella,  according  to  Savigny)  and  spiral,  and  the  labial  palpi  of  mo- 
derate size  and  3-jointed  (^.  107. 12.  labial  palpi  and  base  of  the 
maxillary  of  D.  pulchella),  the  third  joint  being  small,  and  in  some 
cases  apparently  soldered  with  the  preceding;  the  thorax  is  not 
crested ;  the  wings  comparatively  of  delicate  structure,  elongated,  and 
when  at  rest  carried  horizontally,  the  inner  margin  of  one  of  the  fore 
wings  lapping  over  the  same  margin  of  the  other.  The  larvae  (y^. 
107.  9.  larva  of  Lith.  quadra)  are  cylindrical,  often  somewhat  hairy, 
with  six  pectoral,  eight  ventral,  and  two  anal  feet ;  they  are  solitary  in 
their  habits,  never  residing  either  in  a  case  or  in  a  general  tent-like 
web.  In  their  habits  the  perfect  insects  are  weak  and  inactive ;  they 
fly  rarely  by  day,  although  the  brilliant  colours  of  some  of  the  species 
would  seem  to  indicate  a  contrary  habit.  Their  flight  is  short  and 
feeble. 

This  family  is  closely  related  to  such  of  the  aberrant  Arctiidae  as 
have  an  elongated  spiral  tongue,  such  as  the  scarlet  tiger  moth, 
Hypercompa  Dominula ;  indeed  Latreille  places  them  as  genera  in 
one  and  the  same  group  without  any  sectional  division ;  they,  how- 
ever, make  a  very  near  approach  to  the  Yponomeutidae,  as  is  evident 
from  such  insects  as  Eulepia  cribrum  and  Yponomeuta  Evonymella 
(Latreille,  Cansid,  GiniraL  p.  81.) :  hence,  in  some  of  his  works^ 
Latreille  places  his  Tineites  after  this  family,  and  preceding  the 
Noctuidae.  Mr.  Stephens  considers  them  so  closely  allied  to  the  last- 
named  family,  that  he  unites  them  together  to  form  his  section  Noc- 
tuma ;  but  this  relation  appears  to  me  to  be  too  slight  to  warrant 
such  a  step.  Many  very  splendid  exotic  species  appear  to  me  to 
constitute  a  passage  between  these  insects  and  the  aberrant  Anthro- 
ceridae. 

The  larva  of  the  beautiful  Deiopeia  pulchella  offers  a  remarkable 
agreement  with  the  imago  in  its  colours  being  whitish  with  red  and 
black  spots ;  that  of  Callimorpha  Jacobaeae,  which  feeds  in  consider- 
able numbers  upon  the  ragwort,  is  quite  different  from  its  imago,  in 
being  dark  golden  coloured  with  black  rings* 
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Mr.  Curtis  introduces  Into  this  family  the  genua  Nudaria,  placed 
b;  Stephens  near  Psyche  ;  in  its  ample  wings,  however,  it  differs  from 
the  habit  of  this  family,  although  its  hirsute  larva,  and  its  transparent 
cocoon,  in  which  the  hairs  of  the  larvae  are  worked,  agree  there- 
with. R6auraur  (vol.  i.  pi.  36.)  and  Schaffer  (Abhandl.  vol.  iii. 
pi.  2.)  have  published  the  history  of  this  genus  with  figures,  over' 
looked  by  Mr.  Curtis,  who  has  also  given  figures  of  the  transform- 
ations.   See  also  Der  Naluijbrseher,  st.  28. 


The  ninth  femily,  Noctuida  •  StepL,  is  one  of  very  great  extent, 
and  tolerably  well  defined  in  its  characters,  having  the  body  robust, 

Fiff.  108. 


the  antennK  almost  constantly  simple  (^.  108.  7.  antenna  of  Flusia), 
being  but  very  rarely  pectinated  or  ciliated  in  the  males  ;  the  thorax 
stout,  and  often  crested;  and  the  wings  of  moderate  size,  with  strong 
nerves  {^ff.  108.  i.  Plusia  Gamma),  and  generally  with  peculiar  ear- 
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Bttheiili.     Hist  and  Deicr.  of  &ur  N.  Sp.  Fhatnia,  Linn.  Tinna.  vol.  ii. 

Paykun,  in  Trans.  Sved.  Acad.  1TS6.  (Noctma  tdifera.) 

Eva-imatn,  in  Bulletin  Soc.  Nu.  Hoxmv,  1S3T. 

RanUmr,  in  Annales  Soc.  Ent  de  France,  torn.  Hi.   (CtmiSia.)  —  Ditto,  torn.  iii. 

Boadnvd,  in  Silbermann's  Jtev.  Entomol.  toL  iu  (_Nbb  Nocttuc.) 

Gunit.     Clainfication  oTlhe  Nochtidit,  in  Annolea  Soc.  Eat.  de  France,  1S3T. 

SoiMdHval,  Dupoiuhel,   Pierrit,  Gitnie,   Demtl,    Rambur,  Memoirs  on  varioiu  de- 

tacbed  species  in  ditto. 
And  the  f;eneral  works  of  OcismAnncr  and  TVcificAts,  ifudntr,  Hamorlh,  Eiper,  Fa. 

briciut,  Sltp/inu,  Cvrtii,  JY.  g-c. 
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shaped  spots  on  the  disk  of  the  fore  wings ;  the  mouth  is  also  well 
developed,  the  spiral  tongue  or  maxillse  being  greatly  elongated  (/^« 
108.  2.  front  of  head  of  Noctua  (Strigina)  Pose  Sdv»  Egypt ;  3. 
labrum ;  4  4.  mandibles ;  5.  maxilla  ;  6.  labium  and  its  palpi,  one 
denuded).  The  wings  in  repose  are  ordinarily  deflexed  at  the  sides 
of  the  body ;  the  labial  palpi  are  of  moderate  length,  terminated 
suddenly  by  a  small  or  very  slender  joint,  the  preceding  being  very 
long  and  compressed.  The  body  is  clothed  with  scales,  rather  thaii 
with  a  coating  of  a  woolly  nature.  The  abdomen  is  of  an  elongate 
conical  form,  rarely  so  robust  as  in  the  Bombycidse. 

The  larvae  exhibit  several  modifications,  but  in  the  majority  they 
are  naked,  with  sixteen  feet ;  in  some  the  first,  and  in  others  the  first 
and  second,  pairs  of  the  ventral  feet  are  wanting ;  the  anal  feet  are 
never  wanting.  These  larvae  ordinarily  undergo  their  transform- 
ations under  ground  in  cocoons,  often  formed  of  particles  of  earth 
mixed  in  with  the  silk.  *  Mr.  Stephens  observes,  that  the  typical 
groups  of  this  family,  as  their  name  imports,  fly  only  by  night,  and 
repose  during  the  day  in  the  crevices  of  the  bark  of  trees,  old  walls, 
palings,  &c.;  though  others  not  only  fly  by  night,  but  also  during 
the  aflernoon  and  at  twilight.  The  position  of  the  wings  during 
repose  varies  much ;  in  some  groups  (as  Triphaena,  &c.)  they  are 
placed  horizontally,  and  closely  applied  to  the  body,  giving  the  insect 
a  somewhat  cylindrical  form  ;  in  others  (Catocala,  &c.),  they  are  also 
placed  horizontally,  but  somewhat  expanded,  and  forming  a  triangle ; 
in  others  (as  Plusia),  they  are  considerably  deflexed,  and  the  thorax 
is  greatly  crested.  There  is  also  considerable  diversity  in  the  form 
of  the  wings,  though  in  general  the  anterior  ones  are  elongate-trian- 
gular, and  the  posterior  somewhat  triangular-orbiculate :  some  few 
have  the  posterior  margins  denticulated,  and  the  anterior  wings  are 
mostly  adorned  with  two  stigmata,  one  more  or  less  circular,  the 
other  reniform,  a  character  rarely  observed  in  any  other  family  in 
this  order.  The  larvae  are  usually  solitary,  not  residing  in  a  web, 
neither  are  they  subcutaneous ;  but  those  of  the  genus  Ceropacha 
twist  up  leaves  similarly  to  those  of  the  Tortricidae.  (lUusirations 
ffaustelL  2.  p.  102.) 

The  colours  of  these  insects  are  ordinarily  very  sombre,  agreeing 
with  their  nocturnal  habits  ;  but  in  some  which  are  accustomed  to  fly 

*  Calophasia  Linarias   (De  G.  t.  pK  ^8.  f%  l*^*)  and  the  CucuUiK  have  the 
tongue  case  of  the  pup«e  greatly  elongated. 
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more  by  day,  we  find  the  wings,  and  occasionally  the  hind  wings, 
more  gaily  ornamented.  This  is  the  case  with  the  Catocalse,  or 
scarlet  underwing  moths ;  whilst  the  Plusiee  are  adorned  with  patches 
of  silver  or  gold.  Some  of  the  latter  may  occasionally  be  observed 
during  the  day  darting  about  and  hovering  over  long-tubed  flowers 
into  which  they  insert  their  long  spiral  tongue. 

M.  Dumeril  (Ann.  Set,  Nai.  Sept.  1830)  has  published  an  account 
of  two  larvse  belonging  to  species  of  this  family,  which  had  been 
voided  by  a  person  in  ill  health ;  and  in  the  BuU.  Soc,  Nat  Moscow, 
No.  5.,  is  a  notice,  by  M.  Gomerthall,  of  one  of  these  larvae,  which  had 
been  observed  to  be  luminous.  In  the  Mag.  Nat.  Hist,  1st  ser.  No.  15«, 
is  a  notice,  by  Khe  present  Bishop  of  Norwich,  of  the  occurrence  of  an 
unusual  number  of  individuals  of  Noctua  typicoides  (Heliophobus 
popularis  S$^,  I  regret  that  want  of  space  will  prevent  me  from  doing 
more  than  referring  to  an  interesting  memoir  on  the  habits  of  Nonagria 
Typhse,  in  the  Entamol.  Mag,  vol.  i.  p.  455.  (by  Mr.  £.  Doubleday  *), 
and  in  the  Ann,  Soc.  Ent.  France^  tom.  ii.  p.  448.  451. ;  to  notices  of 
the  habits  of  Agrotis  Segetis,  in  ditto,  1834,  App.  p.  19. ;  Bryophila, 
ditto,  1836,  App.  p.  3.,  and  1837,  p.  123. ;  to  Loschge's  memoir  on 
Achatea  piniperda,  in  Der  Natuiforschery  st.  20. ;  and  to  Mr.  Wailes's 
memoir  on  Charceas  graminis,  in  Entomol,  Mag,  No.  18.  p.  232. 

This  family  corresponds  with  the  Linnaean  section  Phalsena  Noctua» 
and  comprises  nearly  800  European,  and  400  British  species,  mostly 
of  a  large  or  moderate  size,  divided  by  Mr.  Stephens  into  about  80 
genera,  often  resting  upon  minute  structural  differences.  In  the 
work  of  Ochsenheimer,  the  family  comprises  42  genera,  most  of 
which  correspond  with  the  sections  in  the  family  proposed  in  the 
Weiner  Verzeichniss  (vide  anti^  p.  326.).  The  classification  of  the 
family  is  certainly  a  matter  of  great  difficulty,  owing  to  the  '^  ex- 
treme similarity  in  general  appearance  "  of  the  species,  and  which  is 
greatly  increased  by  the  exotic  species  having  been  almost  entirely 
neglected,  although  it  is  evident,  from  the  figures  of  many  species 
given  by  Drury,  Cramer,  Abbott  and  Smith,  &c,  that  the  extra- 
European  species  exhibit  even  greater  diversity  of  form  than  those  of 
Europe.  Dr.  Horsfield,  we  have  seen  (cm/^,  p.  328.),  proposes  to 
divide  the  family  into  five  stirpes  (one  of  which  agrees  with  the 

*  This  gentleman  has  also  published  an  extensive  list  of  the  species  of  this  fiunily 
captured  by  him,  and  which  had  been  attracted  by  the  sweets  of  an  empty  sugar 
hogshead. 
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Lithosiidae)  ;  but  these  stirpes,  being  established  upon  the  larvae,  are 
evidently  more  numerous  than  proposed  by  Dr.  Horsfield.  Latreille, 
after  separating  the  exotic  genus  Erebus  (in  which  the  wings  are 
always  extended  and  horizontal,  and  the  last  joint  of  the  palpi  long 
and  naked,  and  which  comprises  some  of  the  most  gigantic  insects  in 
the  order),  proposes  to  divide  the  remainder  into  two  extensive  and 
parallel  series.  In  the  first,  the  larvse  are  geometrical  in  their  mode 
of  progression,  some  of  which  have  16  feet,  but  with  the  2  or  4 
anterior  ventral  feet  shorter  than  the  others,  and  the  others  have  only 
12  feet  (^fig*  108.  9.  larva;  10.  pupa  of  Plusia  Gamma).  The  second 
series  comprises  the  genera  Calyptra,  Xylina,  Cucullia,  &c.,  all  of 
which  have  16  feet,  the  anterior  ventral  ones  being  of  the  ordinary 
size,  and  their  progression  is  rectigrade.  Chrysoptera  concha 
(Fischer,  £Vt^  Buss,  Lqnd,  i.  iv.)  in  the  former  series,  and  Erastria 
in  the  latter,  appear  equally  to  lead  to  the  Pyralides.  Catocala, 
Ophiusa,  and  Brepha,  on  the  other  hand,  appear  most  nearly  allied  to 
Erebus. 

One  of  the  chief  difficulties  connected  with  the  arrangement  of  the 
order  already  alluded  to  in  p.  361.,  is  especially  evident  in  the  present 
family.  In  the  Sphingidae  and  Geometridae,  for  instance,  we  find  the 
larva  state  affording  the  best  characteristics  of  the  families ;  but  here 
the  case  is  quite  different.  Plusia  is  in  effect  as  truly  a  good  type  of 
the  family  as  Polia,  Miselia,  Acronycta,  or  Agrotis,  and  yet  the  larvae 
of  all  these  genera  are  strikingly  distinct,  some  being  Geometrideous, 
others  Arctiideous,  and  others  Noctuideous,  if  we  consider  the  latter 
to  be  characterised  by  a  naked  fleshy  larva,  without  inequalities  on 
the  surface  of  the  body,  and  16  feet.  Of  these,  many  are  radicivor- 
ous,  but  they  are  easily  distinguished  from  the  Hepialideous  larvae, 
although  the  resemblance  between  the  latter  and  those  of  Gortyna  is 
very  close.  Some  of  these  naked  larvae  are  external  feeders,  and 
have  the  body  more  coloured,  and  others  have  the  eleventh  segment 
of  the  body  more  or  less  angulated  above  (Miselia,  Phlogophora, 
Trachea,  &c.;  y^.  108*  ii.  larva  of  Mamestra  Persicarlae;  13.  front 
of  the  head ;  13.  ocellar  region ;  14.  mandible  ;  15.  labium  and  max- 
illae, with  a  thread  issuing  from  the  spinneret ;  16.  antenna).  Acro- 
nycta varies  in  its  larvae,  being  strongly  hairy  in  A.  Menyanthidis, 
and  having  an  elevated  horn  near  the  extremity  of  the  body  in  some 
of  the  other  species.  That  of  Dipthera  Orion  nearly  resembles  that 
of  an  Arctia.     Ophiusa  has  a  naked  larva,  greatly  attenuated  at  each 
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end ;  and  lliyatira  also  a  naked  one,  but  furnished  with  a  number 
of  conical  tubercles  throughout  the  whole  length  of  the  body.  Those 
of  Catocala  are  strongly  fimbriated  at  the  sides  of  the  body;  in 
Acosmetia  there  are  only  six  ventral  feet  (^.  108. 18.  larva  of  A. 
fuscula) ;  whilst  in  Plusia  i^fig*  108.  0.)  and  Euclidia,  which  have 
semi-geometrical  larvae,  there  are  only  two  pairs  of  ventral  feet ;  those 
of  the  last-named  genus  are  quite  vermiform  in  their  appearance,  and 
having  the  habit  of  twisting  themselves  about  in  all  directions  (Jig.  108. 
17.  larva  of  Euclidia  Mi.).  That  of  Erastria  has  only  ten  feet  {Hvbn. 
CurL). 

M.  Gu6n6e,  in  his  memoirs  upon  this  family,  in  the  sixth  vol.  of  the 
Afmai.  Soc,  EniomoL  de  France,  1837,  arranges  the  species  into  the 
eighteen  following  tribes  :  —  1.  Bombycoidi;  2.  Pseudo-Bombycoidi ; 
3.  Bryophagidi ;  4.  Nonagridi ;  5.  Leucanidi ;  6.  Noctuelidi ;  7. 
Amphipyridi;  8.  Miselidi;  9.  Hadenidi;  10.  Orthosidi ;  11.  Xylinidi; 
12.  Heliothidi;  13.  Ctenoceridi ;  14.  Plusidi ;  15.  Catocalidi;  16. 
Ophiusidi ;  17.  Noctuoidi ;  18.  Noctuo-Phalsnidi ;  in  addition  to 
which  he  has  described  another  tribe,  Noctuo-Bombycoidi,  consisting 
of  the  genera  Ceropacha,  Cymatophora,  Tethea,  and  Cosmia*,  the 
larvae  of  all  of  which  live  amongst  the  leaves  of  trees,  which  they 
fasten  together  with  silken  threads. 


The  tenth  family,  GsoMETRiDiE  f  Stqth,,  is  one  of  nearly  equal 
extent  with  the  Noctuidae,  from  which  it  is  distinguished  by  its 
general  weakness  of  structure,  slenderness  of  body,  but  more  par- 
ticularly by  the  remarkable  peculiarities  and  mode  of  progression '  of 
the  caterpillars,  which  has  supplied  the  name  of  the  family  (^g,  109. 

•  Fig,  108. 8.  represents  the  under  side  of  the  abdomen  of  a  specimen  of  Cosmia 
trapctxina,  in  order  to  show  the  two  large  pencils  of  hairs  which  are  at  times  ex- 
serted  and  erected,  and  at  other  times  He  close  upon  the  body,  to  which  allusion  has 
already  been  made  in  preceding  pages.  (See  also  Knoch,  BeUrage,  vol.  lii.  pi.  5.  f.  6. ; 
ArmaUi  Soc,  Ent,  France,  tom.  i.  part.  2. ;  Kirby  and  Spence,  vol.  iv.  p.  59.  ;  and 
CurtU,  635  f.  A».) 
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Audouin,     Obs.  sur  une  Chenille  du  g.  Dosithea,  in  Ann.  Soc.  Ent  France,  1834. 
Evertmanny  in  Bulletin  Soc.  Nat.  Moscow,  1837. 

Rcanburt  in  Ann.  Soc.  Ent.  de  France,  torn.  i.  part  3.,  and  tom.  ii. }  and  the  general 
work^  on  Lepidoptera  above  referred  to. 
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Fig.  109. 


3.  Abraxas  (p-oasulariate).  The  head  is  of  moderate  size ;  the  maxills 
short  and  weak,  being  nearly  membranous ;  the  labial  palpi  small  and 
cylindrical  ;  the  antennae  variable,  being  strongly  bipectinated  in 
some  males  (^.  109.  6.  antenna  of  Himera  pennaria  g ;  4.  head  of 
Ourapteryx  sambucaria  g ;  5.  part  of  its  antenna  ;  7.  joint  of  an- 
tenna of  Hybernia  defoliaria  $  ).  The  wings  are  of  large  size,  and 
various  outlines,  and  are  oflen  extended  horizontally  (in  a  few  species 
they  are  occasianally  carried  vertically).  The  thorax  is  never  crested. 
The  legs  are  slender,  the  anterior  tibise  being  armed  internally  with  a 
spur  (Jig.  109. 8.),  and  the  posterior  with  two  pairs  of  those  appen- 
dages. 

The  caterpillars  are  called  loopers,  or  geometricians,  from  the 
peculiar  mode  of  their  progression.  They  have  only  three  pairs  of 
pectoral,  and  one  (the  hindmost)  pair  of  ventral  prolegs,  with  a  pair 
of  anal  feet ;  and  hence,  in  wallcing,  they  first  fix  themselves  firmly, 
by  means  of  their  anal  and  ventral  feet ;  they  then  extend  the  body 
to  its  greatest  length,  when  tbey  put  down  their  fore  feet,  drawing 
the  hind  part  of  the  body  as  close  after  them  as  possible,  so  as  to 
form  an  arch,  like  a  pair  of  compasses,  fixing  their  hind  feet,  and 
proceeding  again  as  before.  Their  muscular  power  is  very  greaL 
and  hence  their  positions  during  repose  are  very  striking.  Fixing 
themselves  by  their  anal  feet  alone,  they  extend  their  bodies  in  a 
straight  line,  holding  it  in  that  position  for  a  great  length  of  time. 
This,  together  with  their  obscure  colours,  and  the  warts  which 
their  body  exhibits,  renders  it  ofUn  quite  difficult  to  distinguish  them 
from  twigs  of  the  trees  on  which  they  feed  (^Jig- 109.  II.  young  larva 
of  Ourapteryx  sambucaria  in  its  stationary  attitude;  10.  ditto  just 
hatched,  showing  them  in  various  positions ;  I.  geometrical  position 
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of  the  larva  of  Abraxas  grossulariata ;  3.  pupa  of  ditto ;  12.  the  larva 
of  the  Lilac  Beauty,  Pericallia  syringaria,  distinguished  from  all  the 
other  caterpillars  in  the  family  by  the  recurved  horns  upon  the 
eighth  segment  of  the  body)*  Mr.  Stephens  describes  the  larvae  of 
some  of  the  genera  as  possessing  12,  and  others  14  feet.* 

If  we  except  Campaea  Margaritata  (the  larva  of  which  has  lateral 
appendages  at  the  sides  of  the  middle  segments  of  the  body,  giving 
it  the  appearance  of  a  greater  number  of  prolegs  than  it  really  pos- 
sesses), and  the  Cerura-like  larvae  of  Platypteryx  {jig.  109. 13.),  the 
figures  given  above  represent  the  most  marked  variations  in  the 
appearance  of  the  larvae  of  this  family^  except  such  as  have  12  or 
14  feet,  as  already  mentioned. 

These  caterpillars  feed  upon  the  leaves  of  various  trees  and  plants, 
and  have  the  instinct,  when  alarmed,  of  dropping  down  from  the  leaves, 
and  suspending  themselves  by  a  thread,  which  enables  them  to  re- 
mount when  the  danger  is  past.  The  chrysalides  are  either  naked 
and  suspended  by  the  tail,  or  enclosed  in  a  very  slender  cocoon,  which 
is  rarely  subterranean,  and  ofl- times  placed  amongst  dry  leaves,  &c. 

In  the  perfect  state,  these  insects  offer  very  little  variation  in  their 
habits,  flying  sluggishly  in  the  twilight,  or  when  disturbed  during  the 
day,  and  quickly  settling  again  amongst  the  foliage  of  woods  and 
hedges.  In  their  colours,  they  are  much  more  beautifully  ornamented 
than  the  Noctuidae ;  and  many  species  have  a  broad  wavy  band  across 
the  fore  wings,  whence  they  have  obtained  the  name  of  carpet  moths : 
they  rarely  exceed  a  moderate  size.  In  some  species,  the  females 
are  almost,  or  entirely,  destitute  of  wings  {fig^  109.  0.  Hibernia 
defoliaria  $).  Some  of  these,  as  the  Cheimatobia  brumata,  are 
exceedingly  injurious  to  fruit  trees,  devouring  the  tender  shoots  and 
leaves  in  the  spring  (see  KoUar's  work  on  Noxious  Insects) ;  whilst 
Bupalus  piniarius  is  occasionally  exceedingly  destructive  in  the  pine 
forests  of  Germany.     (Silbermann,  IRev.  StUomoL  No.  9.) 

The  males  of  one  small  group  (genus  Liobophora  Curtis)  are  singu- 
larly distinguished  by  their  hind  wings  being  furnished  with  a  small 
membranous  lobe,  giving  them  the  appearance  of  possessing  an  extra 
pair  of  wings. 

M.  Duponchel  has  described  a  singular  Gynandromorphous  indi- 
vidual of  Angerona  prunaria  (in  Ann,  Soc,  JBnt  de  Prance,  1 835,  pi. 

*  In  the  species  figured  by  De  Qeer  ( Afi^,  torn.  i.  pi.  25.  £  1 — 7.  }f  the  larva  has 
three  pain  of ^▼enttal  feet,  the  first  and  second  of  which  are  very  minute. 
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1  •  f.  5.).  In  addition  to  the  numerous  memoirs  upon  various  species 
of  this  family  contained  in  the  general  works  of  Reaumur,  Sepp, 
Admiral,  Harris,  De  Geer,  Lyonnet,  &c.,  reference  must  also  be 
made  to  M.  Audouin's  Memoir  on  Dosithea  scutularia  above  referred 
to,  and  to  a  memoir  by  Ver  Huell,  on  the  anomalous  structure  of  the 
hind  pair  of  legs  in  this  species,  contained  in  the  T^dschrift  voar 
Naiuurlijke  Geschiedenis,  Use  deel.  3de  stuk. 

Of  the  relations  of  these  insects  but  little  can  be  said.  The  larger 
species,  with  feathered  male  antennae,  as  Latreille  long  ago  remarked, 
exhibit  so  strong  a  relation  to  some  of  the  Bombycidse,  that  it  would 
be  rash^  looking  at  the  imagines  alone,  to  assert  that  the  relation  was 
not  one  of  affinity.  On  the  other  hand,  we  have  seen  them  nearly 
related  to  the  Noctuidae.  Mr.  Curtis  proposes  to  divide  these  insects 
into  two  families,  characterised  by  the  structure  of  the  male  antennae ; 
but  such  a  step  would  unnaturally  break  many  strong  relations,  as 
pointed  out  by  Mr.  Stephens.  (^lUustr.  iii.  p.  143.)  Platypteryx  *  {fiO' 
109.  14.  PL  falcataria)  constitutes  a  most  anomalous  group,  which, 
in  the  imago  state,  seems  to  be  one  of  the  types  of  form  of  this 
family ;  but  its  larvae  (fig.  109. 13.  larva  of  PI.  lacertula)  are  altogether 
distinct,  and  more  nearly  resemble  those  of  Cerura ;  but  this  rela- 
tion is  so  slight,  that  Latreille  has  evidently  confounded  a  relation  of 
analogy  with  one  of  affinity  in  uniting  them  into  one  tribe,  Aposura. 


The  eleventh  family,  Pyralid^,  is  one  of  moderate  extent,  and 
the  species  are  of  a  small  size,  having  the  body  slender  and  elon- 
gated ;  the  antennae  simple,  or  but  slightly  ciliated  in  the  males ;  the 
labrum  and  mandibles  small  (Jig.  WO,  6.  these  parte  in  Crambus 
(Lyndia)  Cannarum  Sav.  Egypt) ;  the  labial  palpi  (fig.  1 10. 8.  labium 
of  the  same)  often  greatly  elongated  and  porrected,  but  occasionally 
recurved,  with  the  maxillary  ones  occasionally  developed  (fig.  110. 3. 
m.  p. ;  fig.  1 10. 4 ; — 5.  and  7.  head  and  maxillae  of  Cr.  Cannarum) ;  the 
maxillae  themselves  are  generally  of  moderate  length  (^^.110.7.), 
although  in  Hydrocampa  very  small,  and  in  Aglossa  nearly  obsolete ; 
the  head  (fig,  110.  3.  head  of  Botys  (Ismene)  pelusia  Sav.  Egypt 
sideways;  4.  maxillae,  labium,  and  labial  palpi  of  the  same)  is  occa. 

•  See  Laspeyres,  Verschl.  zu  g.  Platypteryx,  4io.  Berlin,  1803;  and  in  Der 
Geselkch.  Naturf,  Freund  zu  Berlin,  n.  Scbrift,  4  vol. ;  and  Lyonnet*s  Po&th. 
Recherch. 


sionally  furnished  with  a  pair  of  ocelli ;  tlie  thorax  is  of  moderate 
size,  never  crested ;  the  wings  are  also  of  moderate  size,  and  gene* 
rally  placed  in  a  triangle  during  repose  (whence  Latreille'a  name  of 
Deltoides  given  to  the  section  composed  of  the  tj^pical  group 
^ff.  110.1.  Hypena  proboBcidalis) ;  the  anterior  wings  are  generally 
slightly  angolated  at  the  Up ;  the  legs  are  ordinarily  very  long,  especially 
the  fore  pair,  of  vhich  the  coxee  are  nearly  as  long  as  the  tibiie  (as  in 
Hydrocampa  Potamogata,  ^.  110.  ft.),  thus  indicating  the  great 
activity  of  movement  which  these  insects  so  frequently  exhihit.  In 
some  species  the  fore  legs  of  the  males  are  singularly  ornamented 
with  fascicles  of  hairs  capable  of  expansion,  whence  the  species  have 
received  the  name  of  fan-footed  moths*  ;  the  anterior  tarsi  of  the  males 
of  some  of  the  species  of  Pyralis  are  obsolete.  There  is  a  considerable 
diversity,  however,  not  only  in  the  perfect  insects,  of  which  this 
family  is  composed,  but  also  in  the  preparatory  states ;  in  general, 
the  caterpillars  are  long  and  slightly  hairy  (^.  1 10.  3. ;  larva  of  Hy- 
pena proboscidalis).  They  vary  in  the  number  of  legs,  having  mostly 
only  three,  but  sometimes  four  pairs  of  ventral  feet  (^^.110.11. 
larva  of  Hydrocampa  lemnalis).  They  are  never  geometrical  in  their 
motion,  nor  radicivorous  in  their  habits,  nor  are  their  bodies  densely 
clothed  with  hairs  ;  in  all  which  respects  they  vary  from  the  preced- 
ing and  following  groups  i  but  it  is  to  be  admitted,  that  the  limits  of 
the  family  are  not  clearly  defined;  for  instance,  Latreille  confines  it 
to  his  genus  Herminia,  composed  of  the  strongly  rostrated  species 
(Crambus  barbatus,  rostratus,  &c.),  whilst  Stephens  considerably 
increases  its  extent,  and  adds  to  it  the  genera  Nola,  Simaetliis,  and 
some  other  anomalous  genera,  forming  Latreille's  first  section  of 
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Tineites  in  the  Regne  Animal.  The  family  is  here  made  to  comprise 
Linnseus's  12  or  14*  last  species  of  Geometrae,  and  the  whole  of  his 
PyralideSy  which  he  characterised  *'  alis  conniventibus  in  figuram 
deltoideam  forcipatam."  (Syst  NaL  vol.  ii.  p.  809.) 

Of  these  species  those  which  compose  the  genus  Hypena  and  its 
allies  are  the  largest  in  the  family,  and  have  the  labial  palpi  greatly 
elongated ;  the  species  are  found  in  hedges,  and  amongst  low  herbage, 
and  the  larvse  are  well  distingaished  by  having  only  three  pairs  of  ven- 
tral feet ;  the  chrysalis  is  enclosed  in  a  slight  cocoon  in  a  leaf  rolled  up 
by  the  larva.  (Lyonnet  has  figured  the  transformations  of  several  of  the 
species  P.  pinguinalis  Linn.,  &c)  The  species  of  Aglossa,  on  the 
other  hand,  are  domestic  insects,  being  found  in  houses,  their  larvs 
feeding  upon  butter,  grease,  and  other  similar  substances  * ;  whilst 
that  of  Pjrralis  farinalis  Linn,  feeds  upon  meal,  flour,  &c.  The  spe- 
cies of  Pyrausta  Schr.^  Vyr.  purpuralis  Linn.^  &c.,  are  gaily  coloured 
insects,  which  frequent  hedges,  and  revel  in  the  sunshine,  hovering 
over  grassy  spots,  but  immediately  settling  as  soon  as  the  sun  is  over- 
clouded ;  whilst  those  of  Hydrocampa  and  its  allies  frequent  aquatic 
plants,  upon  which  the  larvae  feed,  inhabiting  moveable  cases,  formed 
of  portions  of  the  plants ;  the  sides  of  the  body  of  the  larvae  in  some 
species  which  reside  beneath  the  surface  of  the  water  being  furnished 
with  elongated  filaments  (as  in  some  of  the  Phryganeidae),  employed  in 
extracting  the  oxygen  from  the  water.  (See  De  Geer,  torn.  i.  pi.  S7.; 
and  the  Physiological  Hesearches  of  Dutrochet  read  before  the  Aca- 
demic des  Sciences  upon  the  subject  of  these  aquatic  larvae.)  R^umur 
(tom.  ii.  pi.  32.)  and  Lyonnet  have  described  the  transformations  of 
other  species,  the  larvae  of  which  appear  to  be  destitute  of  these  ap- 
pendages. 

I  possess  some  very  singular  exotic  species  belonging  to  this 
family  from  North  America,  one  of  which  has  the  antennae  of  the 
males  elbowed  and  thickened  in  the  middle  (Desmia  maculali> 
WeHw.j  in  Gu6r.  Mag.  ZooL  pi.  2.).  Another  species,  apparently 
allied  to  Hydrocampa,  with  the  labial  palpi  of  the  males  as  long  as 
the  body,  the  basal  joint  porrected,  and  the  two  others  thrown  over 
the  back,  has  been  figured  by  Poey  (  Cent.  Lepid.  Cuba,  pi.  8.)  under 
the  name  of  Mastigophorus  Parra ;  the  same  author  has  also  figured 
the  transformations  of  Pyralis  hyalinata  Linn*,  a  species  remarkable 

*  Linnieiu  adds,  **  In  ventriculo  humano  larra  pessima  expellenda  infuso  lichenis 
cumatilis."  (^Faun,  Sttee,  p.  35 1.)  Other  instances  of  lairs  inhabiting,  accidentally, 
the  human  intestines,  have  been  already  noticed  in  this  work. 
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for  its  tasselled  tail,  in  the  same  work  (pi.  19.) ;  the  larva  has  16  feet, 
and  the  pupa  is  enclosed  in  a  very  loose  cocoon.  This  species  is 
the  type  of  Guilding's  manuscript  genus  Phakellura.  The  genus 
Nola  appears  nearly  allied  to  the  Tortricidse,  not  only  in  the  elevated 
patches  of  scales  in  the  wings  (^fig*  110.  ii.  N.  cucullatella),  but  also 
in  the  habit  of  its  cocoon  {fig.  110. 13.)  ;  its  larva  {fig,  110. 13,  13.) 
is  naked  and  depressed,  pilose,  and  furnished  with  14  feet.  Odontia 
dentalis  has  a  smooth  larva,  slightly  tapering  at  both  extremities, 
with  6  pectoral,  8  abdominal,  and  2  anal  feet,  and  which  forms  a 
close  cocoon  amongst  leaves,  obtuse  at  one  end,  and  pointed  at  the 
other  {Hubner ;  Curtis,  563.).  Simaethis  is  another  genus,  which  in 
its  form  seems  also  allied  to  the  Tortricidee,  but  its  transformations 
are  not  known ;  they  fly  during  the  day,  even  at  noon,  and  settle  on 
leaves  exposed  to  the  sun,  their  motions  being  very  curious ;  several, 
which  I  have  watched,  moving  sideways,  and  in  a  circular  direction  ; 
and  when  they  had  completed  the  circle,  they  returned  in  the  opposite 
direction,  so  as  to  complete  the  circle  the  contrary  way.  Kirby  and 
Spence  notice  a  similar  motion  in  their  IntroductUmy  vol.  ii.  p.  369. 


The  twelfth  family,  ToRTRiciDiE*,  or  the  section  Tordeuses  of 
Latreille,  Platyomtdes  of  Duponchel,  or  Pyralides  of  other  French 
writers,  is  a  group  of  considerable  extent,  composed  of  minute,  gene- 
rally dull-coloured  moths,  distinguished  by  their  broad  entire  fore  wings, 
which  form  a  triangle  with  the  body  when  at  rest,  slightly  deflexed  at 
the  sides,  and  dilated  towards  the  shoulders  {fig*  111*  8.  wing  of 
Carpocapsa  Pomonella).  The  maxillary  palpi  are  never  prominent, 
although  possessed  by  many  species,  but  being  in  them  very  minute ; 
the  labial  palpi,  on  the  other  hand,  are  broad  and  very  compressed. 


*    BlBLXOGR.    RlFSR.    TO  THK    ToRTRICIDiB. 

FroMieh,     Enumer.  Tortricum  Wurtembergts.  8vo.  Tubing.  1828. 
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lieipzig,  1833  ;  io  parts; 
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eBpecialljr  the  middle  jobt,  which  is  curved  above,  the  last  joint 
being  short,  and  oAen  more  distinct  and  exposed:  they  are  never 
recurved,  but  generally  form  a  short  beak  in  front  of  the  head  (^Jig. 
111.  16.  head  of  Cochylis  rupicola  CuriU ;  17.  labial  palpus  of  the 
same) ;  the  spiral  tongue  is  short  in  the  majority.  The  body  is 
slender ;  the  thorax  rarely  crested ;  the  antenns  simple)  or  slightly 
ciliated  in  a  few  species  {fig.  111.  5.  part  of  antenna  of  Hylophila 
quercana;  18.  ditto  of  Cochylis  rupicola).  The  fore  legs,  in  the  ma- 
jority,  have  a  central  tibial  spur  {Jig.  111.  13.),  the  intermediate 
tibiffi  one  pair  of  terminal  spurs  (Jig.  1 1 1. 14.),  and  the  bind  tibiae  a 
pair  at  the  middle,  and  another  at  the  tip  {Jig.Wl.  16.).  Hie  wings 
in  some  species  (Peronea,  Sarrothripus,  tec)  are  ornamented  with 
small  tufts  of  scales  ;  and  those  of  the  genus  Feras  of  Treitschke  are 
deeply  notched  in  the  fore  margin.  The  larvEe  are  naked  fleshy 
grubs,  with  6  pectoral,  8  ventral,  and  2  anal  feet,  which,  for  the 
most  part,  take  up  their  abode  in  a  leaf,  curled  up  by  the  insect  itself, 
and  fastened  with  silken  threads,  forming  a  cylindrical  tube,  open  at 
each  end,  which  thus  serves  them  for  abode  and  food  (De  Geer,  Mim. 
torn.  i.  pi.  27. ;  and  Reaumur) ;  others  frequent  the  young  buds  and 
shoots  of  various  plants,  fastening  several  of  the  leaves  together  so 
firmly  as  to  impede  its  growth.  Others,  again,  reside  within  the 
pulpy  substance  of  various  fruits,  especially  the  apple  and  plum,  to 
which  they  are  occasionally  very  detrimental. 

This  family  offers  a  striking  instance,  proving  that  the  largest  and 
most  conspicuous  insects  in  a  group  are  not  to  be  considered  as 
necessarily  constituting  its  pre-eminent  types.  Here  we  find  the 
Tortrix  prasinana  £inn.  (^.111.  l. —  Hylophila  pr.  ^.)  to  be  the 
largest  species ;  but,  if  we  examine  its  characters  (in  any  of  its 
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States),  we  find  it  remarkably  aberrant  from  the  great  majority  of 
the  family.  The  head  (^fig*  111.  6.)  is  seen  to  be  furnished  with  an 
elongated  spiral  tongue;  the  labial  palpi  are  slender  (^^.111.7.); 
the  caterpillars  are  naked,  and  more  slender  at  the  tail, —  hence  named 
by  R^umur  <<  chenilles  en  forme  de  poisson"  (ySj^«  111,  2.)  ;  the 
cocoon  (^fig*  111.  3.)  is  in  the  shape  of  a  boat  turned  upside  down> 
attached  to  a  leaf;  and  the  chrysalis  is  not  furnished  with  abdominal 
rows  of  spines.  Several  allied  species  correspond  in  these  habits. 
My  figure  111.  9 — 16.  represents  the  history  and  details  of  a  pretty 
species  (Argyrotoza  Bergmanniana),  which  commits  great  havoc  in 
our  gardens,  by  eating  the  young  buds  and  leaves  of  the  roses ;  the 
caterpillar  {Jig*  IIL  lo.)  feeding  within  the  bud,  from  which,  when 
disturbed,  it  lets  itself  down  by  a  thread :  others  tie  several  of  the 
young  leaves  together,  consuming  the  inner  layers,  and  changing  to 
pupee  without  forming  any  cocoon  ;  the  chrysalis,  when  ready  to 
assume  the  perfect  state,  pushing  itself  half  out  of  the  end  of  the 
perfect  leaf  (as  2X  fig.  111.  ii.),  by  the  assistance  of  the  transverse 
series  of  short  recurved  spines,  two  rows  of  which  are  placed  upon 
each  segment  of  the  abdomen  (^.  111.  12.  pupa  magnified;  9,  the 
imago  ;  and  13, 14, 15.  its  tibiae  above  described.  Westwood,  in  Gard. 
Mag,  No.  90.  Sept.  1837.) 

Another  insect  of  the  same  family,  Carpocapsa  Pomonella,  the 
codling  moth,  is  one  of  the  most  destructive  enemies  to  the  apple 
crops  in  this  country,  laying  its  eggs  in  the  eyes  of  the  newly-formed 
fruit,  within  which  the  larva  feeds,  its  presence  being  only  indicated 
by  the  premature  falling  of  the  fruit.  I  have  detailed  the  history  of 
this  insect  in  my  series  of  articles  on  the  insects  most  injurious  to 
cultivators  in  Loudon's  Gard.  Mag,  May,  1838,  No.  98.  In  the  same 
work  (No.  94.  January,  1838),  I  also  published  the  history  of  Ditula 
angustiorana,  the  larva  of  which  does  great  damage  to  our  apricot 
trees  in  the  early  spring,  by  tying  the  young  shoots  together  with 
threads  so  firmly,  that  their  growth  is  stopped,  and  by  devouring  the 
young  blossom-buds. 

Another  species,  Tortrix  viridana,  feeds  upon  the  oak,  which,  in 
certain  years,  it  totally  strips  of  its  foliage,  its  numbers  being  so 
great,  that  when  the  branches  of  that  tree  are  sharply  beaten,  a 
complete  shower  of  these  moths  is  dislodged.  Other  species,  as 
Carpocapsa  Woeberana,  live  upon  the  wood,  or  beneath  the  bark  of 
plum  trees ;  whilst  some,  as  Orthotsenia  Turionella,  and  Resinella, 
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feed  on  the  young  shoots  of  the  Scotch  fir,  which  they  perforate. 
(De  Geer,  M6m,  torn.  i.  pL  83.)  One  of  the  most  destructive  insects 
in  the  family  is  the  Tortrix  vitana  Bosc  (Pillerana  jPa5.),  a  species 
which,  in  the  larva  state,  attacks  the  leaves  of  the  vines  in  France, 
rolling  them  up  and  fastening  them  together  with  threads.  Its  history 
has  lately  attracted  considerable  attention,  having  been  investigated, 
with  a  view  to  its  destruction,  by  Messrs.  Audouin  (AnnaL  Scienc, 
JNiaL  1838,  two  memoirs),  Gu6rin  (in  ZHctiann,  PiUoresq.  dHUt  Nai, 
art.  PyraUs)^  Walckenaer  (in  Annal.  Soc.  EnL  de  France^  m6m.  Ins^ 
nuisUdes  d  la  tngne),  and  others. 

M.  Duponchel  has  published  a  distribution  of  these  insects  (above 
referred  to),  in  which  he  divides  them  into  nine  groups,  according  to 
the  habits  of  the  larve,  and  the  mode  in  which  they  attack  plants. 
As,  however,  out  of  300  European  species,  not  more  than  one-sixth 
have  been  observed  in  the  larva  states,  it  is  most  probable  that  this 
arrangement  will  require  modification  when  the  others  have  been 
equally  investigated. 


The  thirteenth  family,  Yponomeutidje  *,  comprises  an  extensive 
collection  of  minute  moths,  distinguished  from  the  Tortricidse  by 
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RSaumur,  Hist  des  Teignes,  ou  des  insectes  qui  rongent  les  laines,  in  M^m.  Acad. 
Paris,  1728. 

Goeze,  in  Der  Natuxforscher,  st  4,  5.  and  14.  (on  Mining  Caterpillars). 

Zimeken  Sommer,  Die  Linneischen  Tineen  in  Gattung.  in  Germar's  Mag.  d.  Ent. 
vol.  ii.  pt  3.  and  4.  (on  Chilo  and  Galleria.)  —  Ditto  (with  Cbarpentier),  Die 
.Ziinsler,  Wickler,  Schaben,  und  Geitschen  des  Wien.  Yerzeichn.  8to.  Bruns- 
wick, 1821. 

HumnuUtin  Essais  EntomoL  No.  3.  on  Tinea  bisselliella  (La  Teigne  des  Meubles). 

Sadafikjf,     Lepid.  Micropter.  Sp.  Nov.  in  Bull.  Soc.  Mosc.,  1829. 

Etpery  in  Der  Naturfbrscber,  st.  25.  (Ein.  kl.  pracbtigste  Sohmett) 

Bo9Ci  in  Trans.  Linn.  Soc.  vol.  i.  on  two  Tine». 

'LaapeyrcM.     On  Tinea  sociella  and  oolonella,  &c.,  in  Berlin  Mag.  2.,  1808. 

DcMbom,  in  Swedish  Trans.,  1835.  Ypsolopbus  Falleniellus  and  Yponomeuta 
Padella. 

Bematowitz.  M^moire  sur  la  Chenille  qui  fait  des  ouates»  Bibl.  Uniy.  G^n^ve. 
Feb.  1825. 

Nenning,     Ueber  Tinea  Uvae.     Constans,  1811,  1  pi.  8to. 

fioyer  de  Fonteolombe.     On  Tinea  oleella  and  olivella,  in  Ann.  Soc  France,  torn,  tl 
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Fig.  112. 


having  the  labial  palpi  long  and  slender  ;  and  front  the  Tineidse,  in 
having  the  maxillary  palpi  rarely,  and  then  but  slightly,  developed  * 
{fig'  112. 1.  Yponomeuta  padella).  The  body  is  ordinarily  Blender 
and  elongated,  but  rather  depressed,  in  a  few  groups  most  nearly 
allied  to  the  Tortricids  ;  the  head  {fig.  112.  3.  head  of  Yponomeuta; 
s.  head  of  CBcophora ;  9.  head  of  Metallosetia  spissicomis)  ia  small, 
and  occasionally  clothed  with  long  scales  in  front ;  the  antennee  long, 
slender,  and  generally  simple  in  both  sexes ;  the  thorax  is  rarely 
crested;  the  wings  are  entire  {fig.  113.  9.  fore  wing  of  Depressaria), 
and  often  long,  narrow,  and  more  or  less  convoluted,  the  pos- 
terior having  very  long  ciiie ;  the  legs  are  of  moderate  length,  and 
spurred  as  in  the  majority  of  moths ;  the  anterior  ^bis  having  one 
(jf^.  112. 3.),  the  intermediate  two  (^.112.4.),  and  the  posterior 
four  spurs  (^.  112.  5.)  ;  the  palpi  are  generally  long  and  slender, 
and  mostly  recurved,  but  drooping  in  a  few  species,  with  the  termi- 
nal joint  distinct  front  the  preceding,  and  not  so  thickly  doUied  with 

Dupamthd.     Oa  TineB  decuriella,  ia  A  nn.  Soc  Ent.  dc  FrsDce,  Na  3.  —  Ditto,  In 

dilM,  IS38.     Geoenl  reiinon  oTthe  "nneidK. 
Dt^rdin.     Oa  Pluwlla  XjloMdla,  in  ditto,  toL  ri. 
Fautw  del  Hegno  NapoU  (Monograph  on  CEcopfaora). 
Ctirtit.      On  CecidoMS,  in  TrsnL  Zool.  Soc.  vol.  L  pi.  40. 
Bohoaanti,  in  Sired.  Traniact.,  1897  (Tinea  Linneella). 
Fiidar  eon  Auifantsm.      Abbild.  zur  Beiisht.  ia  Mikrc4epidoptetologie. 
And  Ihr  gennal  worka  abore  relWred  to. 


■  "Lei  Yponomeutea,  une  ou  deux  eiceptfj,  ln(£cophorea  et  lea  Adjlea,  si 
prtMque  let  wules  Tin^itea,  dont  1e*  palpes  aupfrieurea  ou  maiillaires  ne  saient ; 
hien  qipareots."     (I«treille,  Riynt  An.  torn.  t.  p.  117.) 
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scales.  Mr.  Stephens,  to  whom  we  are  indebted  for  the  establish- 
ment of  this  family,  observes,  that  there  is  considerable  diversity 
of  habit  amongst  these  insects,  some  of  them  residing  in  the  larva 
state  on  flowers,  upon  which  they  subsist:  others  are  found  within 
the  surfaces  of  leaves,  devouring  only  the  parenchyma ;  some  form 
extensive  webs,  and  live  in  society ;  others  are  solitary.  Amongst  the 
subcutaneous  species  are  some  of  the  most  brilliant  of  the  Lepi- 
doptera,  their  wings  being  ornamented  with  highly  polished  metallic 
scales,  and  some  of  them  being  extremely  varied  in  the  number  of 
their  tints;  others,  again,  are  very  plain;  the  former  set  have 
generally  drooping  palpi ;  the  latter  ascending  recurved  ones.  (lUusL 
HaugidL  vol.  iv.  p.  196.) 

The  typical  insects  of  this  family,  forming  Latreille*s  genus  Ypo- 
nomeuta,  are  amongst  the  largest  in  the  family,  having  the  fore  wings 
long,  and  convoluted  when  at  rest,  and  the  posterior  large,  and  with 
moderate  cilise.  They  are  generally  of  white  or  slate  colours  with 
black  spots,  whence  their  names  of  small  ermine  moths ;  the  larvss 
(,/ig*  112. 6.)  reside  in  large  societies  under  a  common  web  on  various 
fruit  trees,  and  especially  on  whitethorn  hedges,  which  are  some- 
times entirely  defoliated  by  them.  I  have  also  seen  the  apple  trees, 
along  the  sides  of  the  roads  in  France,  equally  deprived  of  their  leaves 
by  these  insects,  and  festoons  of  their  webs  suspended  from  the  tree, 
and  clothing  the  surface  of  the  ground  beneath  the  trees.  These 
larvae  are  of  a  slate  colour  with  black  dots,  and  let  themselves  down 
to  the  ground  when  alarmed.  They  have  six  pectoral,  eight  ventral, 
and  two  anal  feet.  They  form  their  cocoons  in  company  together, 
in  the  midst  of  their  webs  (Westwood,  in  Gard,  Mag.  Oct  1837 ;  and 
Dahlbom,  in  Swed,  Trans,  1835).  Mr.  Lewis  {Trans. EnL  Soc.  vol.  i. 
p.  22.)  has  published  an  account  of  the  habits  of  this  insect,  in  order  to 
account  for  the  sudden  appearance  of  the  ^'  blight,"  as  the  young  brood 
of  larve  are  termed.  M.  Habenstreit  of  Munich,  by  compelling  these 
caterpillars  to  spin  their  webs  on  paper,  has  been  enabled  to  obtain  a 
sufficient  quantity  of  silk  to  manufacture  into  various  articles.  (^Literary 
Gazette^  Nov.  1826.)  M.  Lenormand  also  presented  a  memoir  on  this 
subject  to  the  *'  Academic,"  which  was  reported  on  by  Latreille  and 
Bosc,  on  27th  Nov.  1826.  Other  species,  referred  to  this  genus  by 
most  authors,  are  solitary  in  the  larva  state. 

The  species  of  the  genus  Depressaria  Haw,  are  distinguished,  as 
the  name  implies,  by  their  flat  broad  body  and  horizontally  carried 
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wings,  but  their  palpi  are  recurved  ;  they  feed  in  the  larva  state  on 
urabelliferie,  and  pass  the  pupa  state  in  the  stalks  of  these  plants. 
De  Geer's  figures  (torn.  i.  pi.  29.  f.  1 — 8.)  represent  the  transform- 
ations of  one  of  these  insects.  The  figures  9 — 18.,  on  the  same 
plate,  apparently  represent  the  transformations  of  a  singular  species, 
Lophonotus  fascicolellus  Suph.,  which  has  the  inner  margin  of  the 
fore  wings  adorned  with  several  bundles  of  prominent  scales.  This 
insect  has  very  narrow,  deeply-fringed  wings,  as  has  also  tiie  species 
of  the  genus  Anacampsis,  one  of  which,  separated  by  Curtis,  under 
the  generic  name  of  Laverna  (Ph.  Tinea  sarcitella  Linn.),  is  ex- 
tremely injurious  in  houses,  the  caterpillar  feeding  upon  woollen 
articles  and  clothing,  of  which  it  forms  for  itself  a  moveable  case, 
and  within  which  it  changes  to  a  chrysalis. 

The  elegant  species  of  CBcophora  (^^.  112.  7.  CEc.  sulphurella  ^) 
By  during  the  day,  frequenting  gardens  and  hedges :  I  have  reared 
the  species  figured  from  larvss  found  under  the  bark  of  felled  fruit 
trees.  Adela  also  comprises  day-fiying  species,  known  under  the 
name  of  Japan  moths,  or  long-horns ;  the  former  name  alluding  to 
their  polished  metallic  wings,  and  the  latter  to  the  great  length 
of  the  antennae.  They  frequent  woods,  and  By  in  troops,  like  gnats, 
over  the  bushes  in  the  sunshine  (^gf.  112.  lo.  Adela  De  Geerella  fj). 
The  transformations  of  this  interesting  genus  have  been  observed 
by  Lyonnet  {Recherchesy  pi.  19.);  the  larva  of  A.  De  Geerella 
(^fig.  112. 12.)  inhabiting  a  flattened  case,  formed  of  bits  of  leaves 
(,Jh'  112*  11*)*  ^^^  ^^  pupa  being  very  remarkable,  in  having  the 
greatly  elongated  antennis:  coiled  up  in  a  roll  at  the  extremity  of  the 
abdomen  {fig*  112. 13.). 

The  larvse  of  several  other  of  the  genera  inhabit  cases  formed  of 
various  materials,  which  they  bear  about  with  them.  One  of  the  most 
singular  of  these  cases  is  that  figured  by  R6aumur  (Mim.  3.  pi.  26.  f.  6.; 
and  my  fig,  112.21.),  which  has  been  referred  to  Tinea  paliiotdla.  I 
have  succeeded  in  rearing  the  perfect  iusect,  which  has  the  fore  wings 

entirely  white  (Porrectnria ?)•     Another  curious  case  has  been 

communicated  to  me  by  the  Senator  Van  Hey  den  (fig.  112.  23.),  who 
reared  Tinea  Vibicipenella  TV.  from  them,  as  well  as  numerous  speci- 
mens of  my  parasitic  genus  Elasmus.  (See  also  Kuhn,  in  Der  Naturfor" 
scher^  St*  ?•  tab.  3. ;  st.  9.;  and  Scheven,  in  ditto,  st.  11.)  Some  of 
these  case-making  species,  as  the  Cochleophasia  tessellea,  have  apter- 
ous, or  nearly  apterous  females,  which  is  also  the  case  in  Dasystoma, 

D  D  4 
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Chimophila,  and  Diurnea.  The  caterpillars  of  the  last-named  geiius 
are  described  by  Godart  as  flat,  furnished  with  two  rows  of  verrucose 
dots,  each  terminated  by  a  little  hair,  armed  with  a  corneous  shield 
on  the  back,  with  the  third  pair  of  pectoral  feet  in  form  of  a  battle- 
door,  living  and  metamorphosing  between  the  leases ;  in  walking 
they  spread  their  pallet^shaped  feet  very  much,  and,  when  dis- 
turbed, make  a  noise  with  them,  which  faintly  resembles  the  rolling 
of  a  drum,  according  to  Treitschke,  as  quoted  by  Curtis. 

But  the  most  beautiful  species  in  the  family  are  those  minute 
moths  with  metallic  spotted  wings,  the  majority  of  which,  in  the  larva 
state,  are  leaf-miners;  such  are  the  genera  Microsetia,  Glyphy- 
pteryx,  Pancalea,  and  Argyromyges.  My  Jiff ,  112.  16.  represents 
a  portion  of  a  rose  leaf  mined  by  Microsetia  ruficapitella*,  the  larva 
of  which  is  extremely  interesting,  ofFerihg,  as  far  as  I  can  perceive, 
no  rudiments  of  legs,  except  fleshy  angular  projections  of  the  skin 
of  very  small  size ;  and  the  head  is  capable  of  being  almost  entirely 
withdrawn  into  the  prothorax.  De  Geer  has  given  the  history  of 
this  insect  (M4m,  pi.  Si.  f.  13 — 21.  and  30.  flg.  20.),  and  has  re- 
presented the  fleshy  leg-like  tubercles  (as  in^^.  112.  17.)  of  a  much 
larger  size  than  I  saw  them,  and  eighteen  in  number,  placed  on 
consecutive  segments.  My  figure  112.18.  and  19.  represents  the 
upper  and  under  side  of  the  larva,  and  20.  the  pupa  of  Argyromyges 
Cramerella,  which  I  have  reared  from  mined  oak  leaves  ;  here  the  larva 
has  three  pairs  of  membranous  ventral  feet.  De  Geer  has  figured  the 
history  of  this  and  another  allied  species  in  his  Mktnoires,  tom.  L  pi.  30. 
and  31.  (See also  Swammerdam,  Bookof  Nature^  pL^^.  f.  18 — 21.)  Mr. 
Curtis  has  figured  the  history  of  Arg.  autumnella,  the  larva  of  which 
appears  to  have  been  naked,  and  the  cocoon  ingeniously  suspended  by 
threads  from  each  end  like  a  hammock  (Brit  Ent.  pi.  284.).  There 
is  an  interesting  memoir  upon  a  species  with  similar  habits  in  the 
Trans,  Soc.  Geneva^  1837.  The  history  of  a  minute,  but  highly  in- 
teresting species,  with  white  wings,  varied  with  brown  spots,  is  given 
by  De  Geer,  torn.  i.  p.  468.  jJ.  32.  f.  1 — ,  the  cocoon  of  which  is  long, 
semioval,  and  ribbed ;  the  construction  of  which,  by  crossing  the  threads 
in  a  remarkable  manner,  has  formed  the  last  subject  of  De  Geer's  four- 
teenth M^moire,  as  well  as  of  one  by  Lyonnet  (Recherches,  pi.  i  9.).t  De 

•  Lewis  (in  EniomoL  Mag,  vol.  i.  p.  423.)  has  published  a  memoir  on  this 
species. 

f  Lyonnet  has  also  published  the  details  of  the  history  of  some  other  species  with 
somewhat  similar  cocoons.     (Recherchut  pi.  SS.) 
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Haan  gives  this  u  Tinea  sequella,  but  a  specimen  o(  the  cocooib 
whicli  I  found  near  Berlin,  was  named  for  me  by  the  Senator  Van 
Heyden,  Tinea  rhamnifoliella. 


The  fourteenth  femily,  TiNEiD«,  comprigeB  an  extensive  series  of 
minute  Lepidopterous  insect*,  distinguished  from  the  Tortricidse  by 
their  narrower  vrings,  as  well  as  by  the  sleodeniess  of  their  palpi ; 
whilst  the  great  development  of  the  maxillary  palpi,  and  the  rare 
occurrence  of  recurved  labial  palpi,  separates  them  (but  by  no  means 
satis&ctorily)  from  the  Yponomeutide.  The  body  is  generally  long 
and  slender  (^.  113.  A.  Tinea  tapetzella);  the  head  often  densely 

Fiff.  113. 


clothed  with  scales  in  front  (^.113.  e.  head  of  Tinea  granella;  3. 
bead  of  Galleria  cereana) ;  the  antenna  of  moderate  length,  slender, 
and  generally  simple  in  both  sexes,  or  pubescent  beneath  in  the  males ; 
the  spiral  tongue,  cr  maxillce,  is  short  (Jiff.  1 13.  4.  maxill»  and  labium 
of  Galleria  cereana  iSoin^y);  but  the  maxillary  palpi  are  well  deve- 
loped, although  occasionally  short,  yet  forming  a  pair  of  scaly  projec- 
tions, distinct  from  the  labial  palpi ;  in  some,  however,  they  are  ex- 
traordinarily elongated,  as  shown  in  the  dissections  of  various  genera, 
published  by  Mr.  Curtis  (^ff-  113.  7.  maxilla  of  Tinea  granella),  and 
composed  of  five  or  six  joints ;  in  the  majority,  however,  tbey  are 
shorter,  thickened  at  the  tips,  and  3-jointed ;  the  thorax  is  rarely 
crested  ;  the  legs  spurred  in  the  ordinary  manner  ;  the  wings  are  en- 
tire, often  very  narrow,  and  mostly  convoluted  in  repose ;  the  posterior 
are  of  moderate  size,  and  are  much  folded  when  at  rest. 

In  their  preparatory  states,    these    insects  are  variable  in  their 
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habits* ;  but  their  larvte  are  generally  naked  or  slightly  hairy ;  many 
residing  in  portable  cases  formed  of  various  materials,  in  which  they 
undergo  their  transformations,  whilst  others  feed  upon  vegetable  sub- 
stances ;  some  residing  within  the  stalks  of  plants,  and  others  upon 
their  leaves  ;  a  few  being  subcutaneous. 

In  their  perfect  state,  they  are  mostly  of  a  larger  size  than  the  mi- 
nute gilt  species,  belonging  to  the  preceding  family ;  and  in  their  co- 
louring they  rarely  exhibit  any  of  that  brilliancy  of  gold  and  silver 
with  which  so  many  of  the  latter  are  ornamented  ;  their  usual  tints 
being,  as  Mr.  Stephens  observes^  of  a  rather  sombre  hue,  in  which 
ochre,  white,  or  buff  colour,  with  longitudinal  marks  or  streaks,  in 
varied  irregular  characters,  are  conspicuous ;  the  posterior  wings 
being  generally  plainer.  We  know  nothing  of  the  exotic  species  of 
this  and  the  preceding  families,  nor  of  their  transformations.  Our 
arrangements  must  therefore  as  yet  be  considered  as  unsettled. 

The  typical  species  of  this  family  compose  the  genus  Tinea,  whose 
history  is  so  well  sketclied  by  Pliny  in  these  words :  **  Est  item  Tinea 
quaedam  pendula,  vel  tunicata,  tunicam  suam  sensim  attrahens,  ut 
cochleae  testam ;  qua  spoliata  statim  expirat :  si  vero  nimium  excre- 
verit  tunica,  in  chrysalidem  abit,  ex  qu&  Phalsena  quaedam  exigua 
(^^.113.  5.  Tinea  tapetzella)  stato  tempore  erumpit"  (Mouffky 
p.  9!7^.) ;  and  which  have  afforded  the  beautiful  image  of  a  *■  moth 
fretting  a  garment,"  so  often  alluded  to  in  holy  writ.  It  is,  of  course, 
in  the  larva  state  that  these  insects  are  so  destructive  to  woollen  ma- 
terials of  every  description,  feathers,  furs,  skins,  and  objects  of  natural 
history,  upon  which  they  feed ;  using  the  material  also  for  the  con- 
struction of  their  moveable  cases ;  in  which,  when  full  grown,  they 
change  to  dirysalides,  which  protrude  themselves  out  of  the  upper 
extremity  of  the  case,  head  foremost ;  the  larva  having  had  the  instinct 
to  turn  in  its  case  previous  to  pupation.  These  larvae  have  six  pec- 
toral, eight  ventral,  and  two  anal  feet.  There  are  fifteen  British 
species  of  this  genus,  including  some  (T.  granella,  or  the  wolf,  Pkilos* 
IVafuacL  1694,  and  Trans,  Philaddph.  Soc,  vol.  i.  1789)  which  com- 
mit great  havoc  in  granaries  and  in  malt-houses^  feeding  upon  the 
grain,  and  fastening  it  together  with  silken  threads. 

The  species  included  in  the  genus  Galleria  Fabr.  inhabit  the  nests 

*  M.  Duponchel  has  divided  these  insects  into  sixteen  classes,  according  to  the 
yariations  in  the  habits  of  their  preparatory  states.  I  regret  that  I  can  only  refer  to 
his  interesting  memoir  (AnnaL  Soc.  Ent,  de  France,  1838,  p.  127.}. 
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of  bees,  the  larva  feeding  upon  honey,  and  forming  galleries  in 
the  honeycomb.  Two  species,  G.  alvearia  Fabr^  and  G.  cereana 
(^.113.1.  (^ )  lAnn,  (mellonella  Zznn.),  reside  in  the  common 
hive,  and  occasionally  in  such  vast  numbers  as  completely  to  destroy 
it,  enveloping  the  comb  and  many  of  the  bees  in  the  webs  spun  by 
the  larvsB  (^.113.  2.,  larva  of  Galleria  cereana).  The  species  of 
Ilythia  also  feed  upon  the  honey  collected  by  Bombi,  and  occasionally 
in  numerous  colonies,  whence  the  specific  names  Sociella  and  Colo* 
nella,  applied  by  Linnaeus  to  the  sexes  of  the  typical  species ;  I 
have  described  a  singular  nest,  or  rather  mass  of  the  cocoons  of  this 
insect,  communicated  to  me  by  Mr.  Loudon,  in  the  Mrig,  Nat.  Hist 
vol.  ix.  p.  528. 

The  species  of  Crambus  (^^.112.  14.  Crambus  pinetorum)  are 
extremely  numerous,  and  are  distinguished  by  their  porrected  palpi 
(Jig.  112.  15.  head  of  Cr.  margaritellus) ;  their  wings  are  much  con- 
voluted when  at  rest,  whence  their  name  of  *<  Close-wings"  and 
they  generally  abound  in  grassy  places,  settling  upon  the  stalks  head 
downwards.  Chilo  is  allied  to  these  insects,  but  the  palpi  are  much 
longer,  and  the  larvae  live  in  the  stems  of  reeds  (being  naked,  with 
the  head  and  prothorax  horny  and  polished,  with  six  pectoral,  eight 
ventral,  and  two  anal  feet) ;  the  moths  being  found  in  boggy  and 
marshy  places. 

The  Rev.  L.  Guilding  described  an  insect  belonging  to  this  family 
under  the  name  of  Diatnea  Sacchari  (in  a  memoir  published  in 
the  Trans,  Soc,  AriSy  vol.  xlvi.  p.  143.,  for  which  he  received  the 
gold  Ceres  medal),  being  by  far  the  most  destructive  enemy  of  the 
cane,  which  is  never  exempt  from  this  dreaded  pest,  which  occasion- 
ally, in  some  of  the  West-Indian  Islands,  destroys  whole  acres,  the 
larva  burrowing  into  the  centre  of  the  stems.  This  insect  is,  however, 
evidently  identical  with  the  Phalsna  saccharalis  JF'abr.  (BnL  Syst 
vol.  iii.  part  2.  p.  238.),  which  is  described  thus :  —  '<  habitat  in  Ame- 
ricfe  Meridionalis  saccharo,  cujus  caules  perforat,  destruit,  exsiccat, 
plantationum  pestis." 

Harpipteryx,  as  the  name  implies,  comprises  species  having  hook- 
tipped  wings ;  the  larva  of  H.  dentella  feeds  upon  the  honeysuckle, 
and  is  described  as  fusiform,  smooth  green,  with  a  purple  dorsal  line, 
and  the  chrysalis  is  enclosed  in  a  fusiform  cocoon,  open  at  each  end. 
The  cocoon  of  another  species,  observed  by  myself  at  Hammersmith, 
is  composed  of  beautiful  open  lacework,  permitting  the  pupa  enclosed 
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to  be  seen.     De  Geer  figures  the  history  of  this  or  a  closely  allied 
species  (^MStnoireSj  torn.  i.  pi.  26.). 

The  species  of  Euplocamus  are  the  largest  in  the  family,  their 
larvae  agreeing  in  structure  with  those  of  Chilo ;  but  the  antennae 
of  the  males  are  more  or  less  strongly  fasciculated,  especially  in  the 
reputed  British  species  Eupl.  Anthracinellus ;  the  typical  species  of 
Incurvaria  Haw.  (I.  masculella)  has  also  the  antenna;  of  the  males 
strongly  pectinated.  The  species  of  Gracillaria  Haw*  are  distin- 
guished by  the  length  of  the  antennae,  narrowness  of  the  wings,  and 
great  breadth  of  the  ciliae  of  the  hind  wings.  The  moths  sit  Ln  a 
very  peculiar  manner,  with  the  head  greatly  elevated,  the  hind  pair 
of  legs  concealed,  and  the  two  anterior  pairs  extended  nearly  at 
right  angles  from  the  body,  the  fore  leg  on  each  side  being  hidden 
by  the  middle  leg,  which  is  densely  clothed  with  scales ;  the  larva 
(^Jig.  113.  8.)  of  G.  anastomosis  Haw.  (syringella /^a^.  ?)  feeds  upon 
the  leaves  of  the  common  lilac,  which  it  at  first  mines,  and  when 
grown  sufficiently  strong,  it  rolls  up  the  ends  of  the  leaves  into  a  coil, 
in  which  it  resides.  It  is  very  common,  and  has  afforded  me  the 
means  of  studying  its  history  as  well  as  that  of  its  Ichneumonideous 
parasites.  The  late  E.  W.  Lewis  also  investigated  the  history  of  this 
species,  and  observed,  that  Pimpla  stercorator  punctures  the  roll  of 
the  leaf  in  order  to  dislodge  the  caterpillars  on  which  it  feeds.  {Mag. 
Nat.  Hist.  vol.  vi.  p.  414.) 

It  is  in  this  family  that  I  would,  provisionaUyy  place  the  genera 
Lampronia  and .  Eriocephala,  distinguished  by  their  metallic  colour- 
ing, the  latter  of  which,  in  the  great  length  of  its  maxillary,  and  the 
minuteness  of  its  labial  palpi,  noticed  by  Mr.  Haliday,  as  well  as  in 
the  nervures  of  its  wings  (^.113.  ic),  offers  so  great  an  ex- 
ception to  the  remainder  of  the  order,  and  approximates  so  closely 
to  some  of  the  Trichoptera.  (See  ctntiy  p.  324.  note.)  It  is  to  be 
regretted,  that  the  transformations  of  this  and  other  equally  anoma- 
lous groups  have  not  been  observed  with  sufficient  precision.  Delta 
(Ent.Mag.  vol.  i.  p.  389.),  however,  describes  the  larva  of  Lampronia 
capitella  as  somewhat  resembling  that  of  Cossus  ligniperda^  and  as 
burrowing  into  the  young  shoots  of  the  currant. 

It  is  in  this  order,  without  hesitation,  and  provisionally  also  in  this 
family,  that  I  include  the  genus  Acentropus,  which  Mr.  Curtis 
regards  as  Trichopterous,  and  which  Mr.  Stephens  at  first  placed 
amongst  the  Neuroptera,  and  subsequently  amongst  the  Trichoptera^ 
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I  have  already  (p.  324.)  stated  the  grounds  for  my  opinion  as  to  its 
location  amongst  the  Lepidoptera.  My  fig,  113.  ii-  represents  Acen- 
tropus  Garnonsii;  13.  the  head  and  prothorax  seen  sideways,  showing 
the  tippet ;  is.  the  palpi,  having  a  minute  lateral  pair  of  appendages, 
which  I  regard  as  the  other  pair  of  palpi ;  14.  the  front  of  the  head, 
distinctly  exhibiting  a  pair  of  maxillee  ;  15.  the  base  of  the  hind  wing, 
showing  the  spring  or  bridle ;  16.  scales  of  the  apex  of  the  wing ; 
and  17.  scales  of  the  disk  of  the  wing. 

Mr.  Curtis  has  described  a  Lepidopterous  insect,  supposed  by  him 
to  belong  to  this  family,  under  the  name  of  Cecidoses  Eremita 
{Trans.  ZooL  Soc  vol.  i.  pi.  40.),  the  pupa  of  which  inhabits  a  gall 
found  on  a  Brazilian  shrub.  R^umur  has  also  described  a  similar  gall 
and  insect  from  Cyprus  {Mem.  tom.  iii.  pi.  89.  f.  1 — 4.),  but  Mr,  Mac 
Leay  assures  me  tliat  the  supposed  galls  are  in  fact  the  cocoons 
formed  by  these  insects. 


The  fifteenth  and  last  family,  Alucitidje,  or  the  Fissipennes  of 
Latreille,  is  nearly  allied  to  the  preceding  family,  both  in  respect  to 
the  elongated  form  of  the  body  and  narrowness  of  the  wings ;  but  the 
latter,  except  in  one  genus,  are  singularly  cleft  into  narrow  feathered 
rays  (ySi^.  113.18.  Pterophorus  pentadactylus) ;  the  fore  wings  having 
two,  three,  four,  or  six,  and  the  posterior  wings  three  or  six  of  such 
rays,  which  are  beautifully  feathered  on  each  edge ;  they  are  carried 
horizontally  in  repose  ;  the  antennae  are  long,  slender,  and  setaceous  ; 
the  labial  palpi  vary  considerably  in  length,  being  somewhat  recurved 
in  Alucita,  and  still  less  so,  as  well  as  much  shorter,  in  Pterophorus. 
The  spiral  maxillae  are  long,  and  the  maxillary  palpi  are  not  evident ; 
in  which  respects  these  insects  approach  the  Yponomeutidae  {fig^  113. 
10.  head  of  Pterophorus).  The  legs  are  long  and  slender ;  the  fore 
tibiae  with  one,  the  intermediate  with  two  apical,  and  the  posterior 
With  two  apical  and  two  subcentral  spurs. 

These  insects  are  of  small  size ;  they  vary  in  the  time  of  their 
flight ;  the  Pterophori,  being  crepuscular,  flying  over  low  plants ; 
whilst  Alucita  frequents  our  gardens,  and  enters  outhouses,  sitting  with 
its  beautiful  fan-like  wings.  The  larvae  somewhat  resemble  those  of 
the  Arctiidae,  being  clothed,  although  sparingly,  with  rather  long 
hairs,  with  sixteen  feet ;  they  are  very  inactive  (^^.113.  20.  larva  of 
Pteroph.  pentadactylus)  ;  the  pupae  are  variable,  being  either  naked, 


4<145  MODERN  CLASSIFICATION   OF   INSECTS* 

and  enclosed  in  a  transparent  silken  cocoon,  or  elongate-ovate,  conical, 
hairy,  and  suspended  perpendicularly  by  a  thread,  or  affixed  by  hooks 
at  the  posterior  extremity  of  the  body  to  a  layer  of  silk  on  leaves. 
The  rays  of  the  wings  are  composed  of  the  nerves,  without  any  of  the 
intervening  membrane,  which  seems  to  be  transformed  into  the  fringe. 
In  repose,  the  Pterophori  have  the  habit  of  folding  their  wings  so  as 
to  appear  to  consist  of  only  a  single  broad  ray*  Reaumur  has  repre- 
sented the  details  and  transformations  of  several  of  the  species  in  his 
Mimoiresy  tom.  i.  pi.  IQy  20.,  as  has  also  De  Geer  Mimy  torn.  ii.  pi.  4'. 
f.  1— 11.  L' Admiral  and  Harris  have  also  figured  the  transformations 
of  Pteroph.  pentadactylus. 

The  genus  Agdistes  Hulmer  differs  from  the  rest  in  having  the 
wings  entire. 


Order  HOMOPTER A  •  MacLeay. 
(Omoptera  Leach  ;  Hemiptera  p.  Linn, ;  Rhyngota  p.  Fabric,) 

Char.  Wings  four,  entirely  membranous  and  deflexed ;  the  anterior 
larger  than  the  posterior,  and  not  lapping  over  each  other  in  repose. 

Body  convex. 

Antennee  generally  very  short  and  setigerous. 

Tarsi  not  more  than  S-jointed. 

Mouth  arising  from  the  under  and  hinder  surface  of  the  head^ 
promuscidate,  the  mandibles  and  maxillae  being  setaceous  and  en- 
closed in  the  labium,  which  forms  an  articulated  canal.  (See  Yo\*  I. 
p.  9.) 

Pupa  active,  semicomplete  {Metamorphosis  semicomplete  Fabr,y 
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Fabriciut.     Systexna  Rhyngotorum. 

JFaHen,      Monographia    Cicadarianim  Suecis.      8vo.    Holm.  1805-6.       (In  Act. 

HoUn.  1805-6.)— Dittos  Specimen  nov.  Hemipt.  disponend.  Method,  exhibens. 

4to.  Lund.  1814.  —  Ditto,  Hemiptera  Suecis.   Para  2.    Lund.  1836.  8yo. 
StoH     Naturlyke  en  naar*t  leeven,  &c.    (  Representation  des  Cigales  et  des  Punaises, 

&c.}     Amsterdam,  4to.   1780.  (29  pi.  Cicadas.) 
Germar,  in  his  Mag.  d.  Entomol.  vol.  iii.  and  iv. —  Ditto,  in  Thon's  Entomol.  Ar- 

ehir.  band  ii.  1830.  —  Dittc^  in  Silbermann  Rev.  Ent.   tom.  i.    1833,  tom. 

ii.  1834.  —  Ditto,  in  his  Zeittcbr.  f.  d.  Entomol.  na  1,  2. 
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The  insects  composing  this  order  comprise  some  of  the  most  ano- 
malous forms  to  be  met  with  in  this  class  of  animals.  The  musical 
Cicadse,  the  strangely  formed  lanthorn  flies,  the  cuckoo-spit  insects,  the 
destructive  aphides,  and  the  extraordinary  scale-insects,  are  all  types 
of  well-marked  groups  in  the  order,  agreeing  together  in  the  more 
or  less  membranous  nature  of  their  four  wings,  their  promuscidate 
mouth,  and  their  transformations.  The  body  is  generally  thick  and 
convex,  rather  than  depressed  ;  the  wings  consequently  assume  a  de- 
flexed  position  in  repose ;  the  promuscis  arises  much  nearer  to  the 
breast  than  in  the  Heteroptera,  having  sometimes  the  appearance  of 
being  pectoral ;  the  antennae  often  arise  from  the  under  surface  of 
the  head,  being  mostly  short,  the  basal  joint  very  thick,  and  the 
terminal  one?  very  slender  and  setigerous ;  the  segments  of  the  thorax 
form  a  solid  thick  ovate  mass,  the  anterior  being  generally  shorter 
than  the  following ;  the  tarsi  are  always  very  short,  and  never  have 
more  than  three  joints.  All  the  insects  of  this  group  subsist  upon 
vegetable  juices,  which  they  obtain  by  the  assistance  of  their  pro- 
muscis. Sometimes,  as  in  the  case  of  the  Aphides,  Cocci,  and  sugar- 
cane  fly  (Delphax  saccharivora),  the  injuries  which  they  thus  commit 
upon  plants  is  very  considerable.  In  some  species,  the  promuscis  is 
almost  as  long  as  the  body,  the  labium  itself  being  of  that  length,  as 
in  the  Fulgorse  ;  but  in  others  it  is  extremely  short,  the  four  internal 
setae  not  much  exceeding  the  labium  in  length ;  in  the  Coccidae,  how- 
ever, these  setae  are  exceedingly  long,  but  retractile,  the  sheath  itself 
being  very  minute.  The  females  are  often  furnished  with  a  scaly 
ovipositor,  composed  of  several  toothed  saws,  lodged,  when  at  rest, 
in  a  bivalve  sheath  at  the  extremity  of  the  under  side  of  the  abdomen ; 
being  enabled,  with  this  apparatus,  to  make  an  incision  in  the  leaves 
or  stems  of  plants,  into  which  they  afterwards  introduce  their  eggs. 


Say,  in  Journal  of  Acad.  Nat  Scienc  Philadelph.  vol.  tL  p.  2, 

ServUit  and  St.  Fargeauy  in  Encyclop.  Method,  torn.  x. 

Dufour,     Rechercfaes  Anatomiques  et  Physiol,  sur  lea  H^mipt^res.     Paris,  1833* 

4to.  (Extr.  from  M^.  des  Say.  E'trangers,  torn.  It.) 
Bwrmeiater,     Handbucb  der  Entoxnol.  sveit  band,  1835.  —  Ditto,  Genera  Insecto- 

rum  icon  illust.     No.  1 — 4.     Berlin,  1838, 
GuArin,  in  Voyage  de  la  Coquille.  —  Ditto,  in  Voyage  Duperrey  et  Belanger. 
And  the  general  works  of  Linnttus,  De  Geer,  PaUtot  BeauvoU,  Cbgudtert,  Party 

(Del.  An.  Art.  Brazil. ,\  Zetterttedty  Curtis,  ^e. 
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A  remarkable  peculiarity,  exhibited  by  great  numbers  of  these  in- 
sects, is  the  secretion  of  a  fine  farinose  matter*  often  in  very  great 
quantities ;  and  which  occurs,  not  only  in  tlie  typical  tribes,  but  also 
among  the  Aphides,  where  a  genus  is  even  named,  from  this  circum- 
stance, Eriosoma ;  and  the  Coccidae,  where,  at  least  in  some  species, 
the  secretion  forms  large  scales,  as  in  the  female  Dorthesiae,  or  greatly 
elongated  anal  filamentous  fascicles,  as  in  the  males  of  that  same 
genus. 

The  characters  of  the  wings,  mouth,  and  transformations,  upon 
which,  as  we  have  already* seen  (Vol.1,  p.  18.),  the  three  principal 
modes  of  distribution  of  the  class  have  been  built,  separate  this  order 
firom  all  the  other  suctorial  insects  ;  the  differences,  however,  existing 
between  them  and  the  Heteroptera  are  confined  chiefly  to  the  first  of 
these  characters,  and  hence  the  propriety  of  the  separation  of  these 
two  groups  has  been  denied  by  many  subsequent  writers.    De  Geer, 
indeed,  first  separated  these  as  an  order,  named  Siphonata  by  Retzius. 
Latreille,  however,  in  most  of  his  works,  and  Fabricius  considered  them 
as  forming  together  but  one ;  the  former  dividing  it,  under  the  name 
of  Hemiptera,  into  two  suborders  or  sections,  Heteroptera  and  Homo- 
ptera.    It  cannot  be  denied  that  the  characters  they  have  in  ^common 
are  so  numerous  and  strong,  that  disagreement  in  the  texture  of  the 
wings  is  not  alone  su£Bcient  to  warrant  their  separation.    If,  however, 
we  adopt  the  separation  of  the  Phryganeae  from  the  Neuroptera,  and 
the  Forficulse  from  the  Orthoptera,  we  are,  as  it  seems  to  me,  equally 
warranted  in  considering  these  two  groups  as  quite  as  much  entitled 
to  the  rank  of  separate  orders.     Another  consideration  has  also  much 
weight  with  me  in  retaining  the  order  as  distinct,  namely,  the  analo- 
gical relations  which  exist  between  the  mandibulated  and  suctorial 
tribes.      Mr.  MacLeay,  we  have  seen  (Vol.  I.  p.  27.),  regards  the 
Hemiptera  (Heteroptera)  as  opposed  to  the  Orthoptera,  and  the  Ho- 
rooptera  as  analogous  to  the  Neuroptera ;  but  neither  of  these  rela- 
tions appears  to  me  well  founded.  The  Heteroptera,  on  the  one  hand, 
I  consider  as  offering  a  far  stronger  series  of  analogies  with  the 
Coleoptera  (such  as  the  general  shape  of  the  depressed  body,  size  of 
the  scutellum  and  antennae,  and,  more  definitely,  the  Buprestis-h*ke 
form  of  some  of  the  equally  splendid  Scutellerae ;  the  Coleopterous 
form   of  others,  as  Odontoscelis  scarabaeoides,  Thyreocoris  melo- 
lonthoides  Burm.y  Th.  silphoides  JFoA.,  or  Cephalocteus  histeroides 
Duf. ;  or  the  Dy ticus-like  form  of  the  equally  aquatic  Naucoris  and 
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Belostorae) ;  whilst,  on  the  other  hand,  the  Homoptera  seem  to  me 
to  present  as  equally  strong  a  series  of  relations  of  analogy  with  the 
Orthoptera,  such  as  the  uniform  texture  of  the  fore  wings,  their  late- 
rally deflexed  position,  and  especially  the  saltatorial  and  musical 
powers  possessed  by  many  of  both  groups,  and  the  complicated  struc- 
ture of  the  female  ovipositor.  In  this  respect,  therefore,  there  is  so 
strong  a  distinction  between  the  two  groups  that  I  am  tempted  to 
retain  them  as  distinct,  although  I  might  not  have  regarded  their 
structural  differences  alone  as  su£Bcient. 

The  situation  in  which  these  insects  are  here  arranged  (between  the 
Lepidoptera  and  Heteroptera),  is  equally  liable  to  discussion.  That 
they  must  be  placed  in  immediate  contact  with  the  Heteroptera,  is 
evident  from  what  has  been  already  said,  and  from  the  gradual  ap- 
proximation to  them  made  by  the  Hydrocorisae  amongst  the  Hete- 
roptera in  the  minuteness  of  their  antennae,  the  shortness  of  their 
conical  promuscis,  &c. ;  but  their  relation,  on  the  other  hand,  to  the 
Lepidoptera  is  much  less  clearly  to  be  perceived.  *  If,  indeed,  we  look 
in  the  most  general  manner  at  th%  suctorial  series  of  insects,  we  find 
the  Homoptera  agreeing  better  with  the  Lepidoptera  than  any  of  the 
other  orders  in  their  tetrapterous  condition;  the  Heteroptera,  and 
still  less  the  Diptera,  offering  a  slighter  relation  in  this  respect.  This, 
however,  it  must  be  remembered,  rests  but  upon  a  solitary  bond  of 
relation.  Mr.  MacLeay,  indeed,  brings  forward  the  genus  Flata  Fabr,^ 
the  species  of  which,  according  to  Latreille,  "  rassemblent  ^  de  petites 
Phal^nes  ou  mieux  encore  d  des  Pyrales  "  (Tortrices),  and  especially 
the  Plata  limbata,  as  exhibiting  a  singular  example  of  the  commence- 
ment of  a  relation  of  affinity  ;  the  elongated  antennae,  farinose  wings, 
and  shape  of  the  head,  especially  receding  from  the  Homopterous,  and 
approaching  the  Lepidopterous  type.  The  genus  Aleyrodes  Ixxir. 
(Tinea  proletella  Lmn.^  is  also  regarded  as  exemplifying  the  im- 
mediate transition  or  osculant  order  between  the  Homoptera  and  Le- 
pidoptera, undergoing  an  obtected  metamorphosis,  being  inactive  in 
the  pupa  state,  and  in  its  adult  state  being  covered  with  farinaceous 
powder.  It  is  impossible  not  to  be  struck,  however,  at  once  with  the 
slight  nature  of  these  proposed  relations,  leading  to  the  conviction  of 
the  great  hiatus  which  exists  between  the  two  orders  in  question. 

Another  interesting  circumstance  connected  with  this  order  in  its 
restricted  state  is  the  great  modification  which  even  its  most  cha- 
racteristic marks  undergo  in  some  of  the  more  obscure  tribes.    The 
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Thripidffi,  ordiDarily  regarded  as  portions  of  this  order,  we  have  seen 
possess  a  mandibulated  palpigerous  mouth,  and  hence  they  have  been 
removed  to  the  neighbourhood  of  the  Orthoptera.  In  like  manner^ 
amongst  the  Aphides  we  find  some  species  destitute  of  wings ;  and 
even  amongst  the  Cicadse  of  Linnaeus,  some  of  the  species  have  the 
fore  wings  as  leathery  as  in  many  of  the  Coleoptera:  but  it  is  in  the 
Coccidae  that  we  find  the  greatest  aberrations,  for  here,  at  least  in 
the  typical  species,  the  alary  and  metamorphotic  characters  are  lost, 
the  only  tie  being  that  of  the  suctorial  mouth,  and  even  its  parts  are 
widely  di£Perent  from  those  of  the  true  types  of  the  order ;  whilst  the 
dipterous  halterated  condition  of  the  males  destitute  of  a  mouth,  and  at 
the  same  time  undergoing  an  inactive  metamorphosis,  bespeaks  as  com- 
plete a  want  of  conformity  with  the  order  as  can  be  produced  —  suffi- 
cient, indeed,  in  the  opinions  of  some  authors  to  raise  them  into  a  distinct 
order  ;  De  Geer  and  his  commentator  Retzius  having  separated  them 
under  the  name  of  Proboscidea,  and  Laporte  under  that  of  Phaulop- 
tdres,  the  last-named  author  having  also  separated  the  Aphides  as 
another  distinct  order,  under  the  naitie  Gynapt^res.  (^Etudes  EntomoL 
p.  7.)  I  think  it  however  more  advisable,  in  the  present  state  of  the 
science,  to  retain  these  two  groups  as  portions  of  the  order. 

In  this  extent  we  accordingly  find  the  order  divided  by  Latreille 
into  four  families,  in  his  Genera ;  namely,  Cicadarise,  Psyllide, 
Aphidii  (including  Thrips),  and  Gallinsecta  (Coccus).  In  his  later 
works,  however  (Rdgne  Animal^  2d  ed.  torn.  v.  p.  224.),  we  find  the 
Fsyllidae  reduced  to  a  division  of  the  Aphidii,  whilst  Burmeister,  who 
adopts  the  views  of  Nitzsch  as  to  the  relations  existing  between  the 
Pediculi  and  the  Fabrician  Rhyngota,  or  haustellated  Hemiptera  of 
Linnaeus,  and  likewise  introduces  the  Heteroptera  into  the  order,  for 
which  he  retains  the  name  of  Rhyngota  (rejecting  that  of  Linnaeus  ; 
the  mouth  and  not  the  wings  being  his  primary  character),  divides  it 
into  six  stirpes :  Pediculma,  Coccina,  Phytophthires  (including  two  sub- 
divisions, Aphidina  and  Psyllodes),  Cicadina,  Hydrocores,  and  Geo- 
cores.  Of  these,  the  second,  third,  and  fourth  stirpes  constitute  the 
present  order. 

Mr.  Stephens,  on  the  other  hand,  divides  the  order  into  seven  primary 
families:  Cicadiidae,  Fulgoridae,  Cercopidap,  PsyllidaeyThripidae,  Aphidse, 
and  Coccidae.  Of  these,  the  first  three  are  of  much  less  relative  value 
than  the  rest ;  the  fourth  is  too  closely  allied  to  the  Aphidae  to  be  con- 
sidered as  a  distinct  primary  group,  and  the  fiflh  must  be  removed 
from  the  order. 
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Retaining  therefore,  as  usual^  the  family  terminations  for  the  se* 
condary  sections,  and  adopting  Latreille's  and  Burmeister*s  views  as 
to  the  division  of  the  order  into  three  primary  sections,  I  propose  to 
name  these,  in  conformity  with  the  gradation  in  the  number  of  their 
tarsal  joints : — 

1.  Trimera.     Tarsi  3-jpinted;  antennae   minute,   setigerous;  wings 

areolate.    (Cicada  Linfuetts.) 

2.  Dimenu     Tarsi    2-jointed  ;    antennae  moderate,  filiform,  5 — 10* 

jointed ;  wings  subareolate.  (Aphis  Linn,  and  Psylla  Geqffr,) 

3.  Monomera.    Tarsi  1 -jointed ;  antennae  6 — 25-jointed ;  wings  not 

areolate.   (Coccus  Linn.} 


The  first  section,  Trimera,  corresponds  with  the  Linnaean  genus 
Cicada,  or  the  family  Cicadaires  of  Latreille,  and  comprises  the  most 
numerous  portion  of  the  order,  consisting  of  tlie  largest  and  most 
beautiful  of  the  species,  and  which  have  ordinarily  three  joints  in 
the  tarsi,  and  very  small  antennae,  composed  of  three  or  six  joints 
terminated  by  a  slender  seta  ;  the  ocelli  are  generally  present,  being 
either  two  or  three  in  number ;  the  wings  are  varied  in  their  con- 
sistence in  different  species,  but  the  upper  pair  never  exhibit  two 
different  textures,  so  remarkable  in  the  Heteroptera.  The  species  are 
generally  saltatorial ;  the  hind  legs,  however,  are  never  disproportion- 
ately incrassated,  as  we  have  seen  to  be  the  case  in  other  saltatorial 
species.  The  thorax  undergoes  several  modifications  of  structure  ;  in 
the  typical  species  the  prothorax  is  distinct  and  transverse,  and  the 
mesothorax,  as  seen  above,  occupies  nearly  the  remainder  of  the 
thorax,  being  narrowed  behind  into  a  kind  of  scutellum,  leaving  the 
metathorax  only  visible  at  the  sides  ;  on  the  under  side  the  three  seg- 
ments of  the  tliorax  are  nearly  of  equal  size.  In  Membracis,  Cercopis, 
&c.,  the  prothorax  is  greatly  enlarged  in  size,  and  oflen  singularly 
developed,  and  the  mesothorax  is  reduced  to  an  ordinary  sized  scu- 
tellum ;  in  all,  the  metathorax  above  is  reduced  to  a  very  small  size. 
The  abdomen  of  the  females  is  furnished  with  a  complex  instrument 
for  boring  into  the  stems  of  plants,  in  which  they  deposit  their 
eggs. 

This  section  of  the  order  has  been  especially  investigated  by  Dr. 
Germar,  who  has  described  a  very  great  number  of  species  in  his 
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various  memoirs ;  Dr.  Burmebter  has  also  added  the  descriptions  of 
many  genera  and  species  in  his  Handbuch  der  ErUomologte.  Lm- 
naeus  united  them  into  two  genera —  Fulgora,  characterised  chiefly  by 
ite  porrected  head ;  and  Cicada,  dividing  the  last-named  genus  into, 
I.  FoliacecB  (or  the  g.  Membracis  Fdbr.)\  2.  CruciaUB  (Centrotus  and 
Ledra)  ;  3.  ManrnferiB, "  non  saltantes,"  or  the  true  Cicada ;  4.  Rana- 
tr<By  "  saltatorias  "  (C.  sanguinolenta,  spumaria,  &c.)  ;  and  5.  Defleea 
(comprising  an  heterogeneous  assemblage  of  species).  Latrcille,  with 
greater  precision  in  the  characters  of  the  sections,  divided  them  as 
follows  (^Regne  Animal^  tom.v.  p.  212.) :  — 

A.  Chanteuses.   Antennae  6-jointed ;  ocelli  3.  (Cicada  OUv.  or  Tetti- 
gonia  Fabr.) 

B.  Muettes.     Antennae  only  distinctly  3-jointed ;  ocelli  2. 

1.  Fulgorelles.     Antennae  inserted  beneath  the  eyes;  forehead 
often  rostrated. 

2.  Cicadelles.    Antennae  inserted  between  the  eyes. 

Dr.  Burmeister  has  added  a  fourth  group,  by  separating  Membracis, 
&c.  from  the  Cicadelles;  his  groups  being,  1.  Cicadellina;  2.  Mem- 
bracina ;  3.  Fulgorina ;  and  4.  Stridulantia.  I  have,  however,  pre- 
ferred following  the  arrangement  of  Latreille,  not  considering  the 
Membracides  as  sufficiently  distinct  from  the  other  Linnaean  Rana- 
trae  ;  dividing  the  section,  therefore,  into  three  families,  —  Cicadidae 
(Cicadiidae  Leach)y  Fulgoridae  Leach^  and  Cercopidae  Leach. 


The  first  family,  Cicadidje*,  corresponds  with  the  Cicadaef  man- 
niferae  Ztnn.,  the  Chanteuses  of  Latreille,  and  the  Stridulantia  of  Bur- 


*  BiBUooR.  RxrsR.  to  thx  Czcaoidjb. 

CUsf9r,     De  Cioadis  Indicis,  in  Ephem.  Misc.  Aoad.  Nat.  Cur.  1687.     Obs.  49. 
Gennar,  in  Silbennann,  Rev.  Ent  vol.  U.   (Monogr.  Cicod.) 
Olivier.     Encycl.  M^th.  art.  Cigale. 

L.  Dufour,     Rech.  Anat.  sur  1.  Cigales,  Ann.  ScL  Nat.  torn.  v. 
Meckel     Anat  Cio.  Plebeia  in  his  Beitr.  lur  Vergl.  Anat.  b.  1.  1808. 
And  the  general  works  of  StoU,  Germar,  EneyeL  Mith.,  Flahr.  (Syst.  Kb.),  Bw 
meiiier,  GuSrin,  BruUi^  Donovan,  ^. 


f  The  Latin  name  Cicada  is  derived   by  Beckman  from  the  word  eicum  or 
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Fig.  114. 


meister,  which  last  names  they  have  received  on  account  of  the  musical 
ponera  possessedb}' the  males  (/E^.114. 1.  Cicada  Anglica).  These 
are  the  largest  insects  in  the  order,  one  Bpecies  measuring  betveea 
six  and  teven  inches  in  the  expanse  of  its  wings.  The  head  is  short, 
broad,  and  transverse,  with  large  prominent  eyes  {Jig.  1 14. 9.  front  of 
head  ol*  Cicada  atrata) ;  the  ocelli,  three  in  number,  are  placed  on  the 
back  of  the  head  in  a  triangle ;  the  face  has  a  large  nearly  circular 
swollen  and  transversely  striated  piece,  close  to  which,  at  the  upper 
angles,  and  between  the  eyes,  the  antennse  are  inserted:  these  are, 
as  it  appears  to  me,  composed  of  seven  joints,  although  described 
as  only  6-ji)inted  by  Latreille  and  otberS) — the  bssal  joint  being  thick, 
and  the  others  slender  and  gradually  attenuated  to  the  tip  (^. 
114.  4.).  The  rostrum,  promuscis,  or,  more  strictly  speaking,  the  la- 
biuDDf'is  greatly  elongated  and  3-jotnted;  the  basal  joint  being  very 
short  (when  seen  from  above,  and  in  some  species  not  perceivable), 
the  terminal  joint  very  long  and  slender  (^.114.  3. ;  3.  base  of  pro- 
muscis sideways);  the  mandibles  and  maxitlte  are  represented  by 
four  fine  setse  passing  through  the  promuscis,  and  the  palpi  are 
entirely  wanting.  The  prothorax  is  short  and  transverse,  the  meso- 
thorax  very  large,  the  metathorax  scarcely  visible  above,  except 
at  the  sides ;  beneath  these  segments  are  nearly  equal  (^.  1 14.  7. 


rinam.  ■  Ibin  akin,  and  f  >■•,  ngnifjing  a  sound  producect  by  the  motion  of  a  litt 
ikin.  Others  derite  it  from  the  I.alin  words  "  cito  cadat,"  implying  Ihst  die  Cicod 
•oon  vaDish,  or  are  ihort-lired.  The  Greeks  nsm«i  them  TeCtii,  and  the  smaller  mu 
0D«  Teltigonia;  the  last  of  vhich  names  has  been  given  b;  FsbricJuB  to  the  tn 
CieadK,  vhilst  Latrnlle  applied  it  to  the  smaller  species.  Burmcister  conjectur 
that  Ccreopii  nDguinolanta  was  the  true  Tettigosia. 
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under  side  of  the  body  of  the  female).     The  abdomen  is  short,  and 

somewhat  triangular  (^^.  11 4.  6.  under  side  of  abdomen  of  male); 

the  legs  are  short,  the  anterior  femora  thickened  and  toothed  beneath 

(^.  114.  5.);    the   posterior  tibiffi  slightly  spined,  without  terminal 

spurs.     The  tarsi,  except  in  a  few  species  of  Cicadse  *,  are  3-jointed ; 

the  fore  wings  are  large  and  rather  narrow,  deflexed  at  the  sides  of 

the  body,  and  of  an  uniform  consistence,  with  comparatively  few  and 

very  distinct  nervures,  except  in  Hemidictya  froadosa  Burm.y  and 

Polyneura  ducalis  Wesho*  (a  beautiful  insect   brought  from  India  by 

General  Hardwicke),    in  which  they  are  thickly  reticulated.    In  a 

few  species,  C.  stridulaZmn.  &c.,  the  base  of  theforewings  exhibits  a 

decided  space,  somewhat  more  coriaceous  than  the  rest  of  the  wings  ; 

but,  in  the  majority,  they  are  coOmpiletely  membranous  and  delicately 

transparent. 

The  structure  of  the  legs  does  not  permit  these  insects  to  leap ; 
but  the  more  peculiar  characteristic  of  the  group  consists  in  the 
structure  of  the  apparatus,  whereby  the  males  are  enabled  to  execute 
the  long-continued  and  monotonous  music,  for  which  they  have  been 
so  long  famed ;  these  organs  are  internal,:  and  are  placed  at  the  base 
of  the  abdomen  beneath,  and  covered  by  -two  large  flat  plates  at- 
tached behind  the  place  of  insertion  of  the  hind  legs,  varying  in 
form  in  the  different  species  f ,  being,  in  fact,  the  dilated  sides  of  the 
metasternum  (^fig*  114.  6.  b<^ .  7.  b  $  ).  The  peculiar  construction  of 
the  internal  double  apparatus  has  been  carefully  investigated  by 
R^umur  {Mimoires,  tom.v.),  and  more.recently  by  Goureau  and  -Solier 
(Annates  Soc.  EnL  de  France,  1837,  and  also  in  the  Crochard  edition  of 
the  JRiffne  Animal;  Ins,  pi.  95.),  and  which  consists  of  a  pair  of  stretched 
membranes,  acted  upon  by  powerful  muscles.  The  sound  issues  out  of 
the  two  holes  beneath  the  above-mentioned  plates,  in  a  manner  some- 
what analogous  to  the  action  of  a  violin.  (See  also  Latreille*s  dis- 
sertation on  musical  insects,  in  the  Mimoires  du  Musium,  tom.  viii.) 

The  song  of  the  Cicada  has  been  a  favourite  theme  in  the  verses 


*  The  species  with  2-jointed  tarsi  form  Latreille's  genus  Tibioen,  C  plebeia, 
tympanum,  mannifera,  &c. 

f  The  chirping  varies  considerably  in  different  species,  probably  according  to  the  size 
of  the  drums.  Captain  Hancock  states  that  some  sing  so  loud  as  to  be  heard  to  the 
distance  of  a  mile.  The  song  of  a  Surinam  species  so  much  resembles  the  sound  of  a  lyre 
that  the  species  is  thence  called  the  harper  (Lierman). — Merian,  Surin.  p.  49.  The 
Chinese,  as  well  as  the  Greeks,  kept  these  insects  in  cages  for  the  sake  of  their  song. 
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of  every  Grecian  bard  from  Homer  to  Anacreon.  The  hieroglyphics 
of  Egypt  also  represent  these  insects  as  objects  of  attention,  and  in 
which  they  were  emblematically  represented  as  ministers  of  reli- 
gion. That  their  music  was  not  held  by  all  in  equal  estimation,  is 
evident  from  the  line  of  Virgil  — 

'*  £t  cantu  quenUa  rumpent  arbusta  Cicadie  ;** 

whilst  the  same  poet  also  alludes  to  their  singing  in  the  hottest  sun- 
shine, — 

**  Sole  sub  ardent!  resonant  arbusta  Cicadae  :** 

and  the  Rhodian  bard  Xenarchus  notices  the  peculiarity  of  the  males 
alone  being  possessed  of  the  power  of  singing,  in  his  couplet — 

<*  Happy  the  Cicada  lives, 
Since  they  all  haye  voiceless  wives." 

It  is  impossible  to  allude  to  the  numerous  fables  related  of  these 
insects  by  the  poets  of  antiquity  (amongst  which  the  story  of  Titho- 
nus  turned  into  a  Cicada  by  Aurora  is  pre-eminent) ;  I  must  therefore 
content  myself  by  referring  to  Kirby  and  Spence's  Introduction^  or  to 
my  article  Cicada,  in  the  British  CyclopcBdia  of  Natural  History.  Bur- 
meister  has  also  collected  much  classical  lore  respecting  these  insects, 
in  his  HancUmch,  vol.  ii.  p.  175.,  nor  must  old  Mouffet  be  forgotten. 

The  curious  apparatus  with  which  the  females  are  provided,  for 
enabling  them  to  make  slits  in  the  branches  of  trees  for  the  purpose 
of  depositing  their  eggs  therein,  consists  of  several  pieces,  admirably 
fitted  together.  On  examining  the  under  side  of  the  body  of  the  female 
(Jig A 14*.  7.), the  eighth  dorsal  segment  is  seen  to  be  deflexed  at  the  sides, 
forming  a  groove  beneath,  enclosing  two  valves  articulated  in  the  mid- 
dle, as  represented  in  my  fig.  II 4.  8.  b,  b  2.,  b  S.,  and  by  Percheron, 
Geiu  cL  Ins,  HemipL  pi.  2.,  Reaumur,  tom.  v.  pi.  18.  f.  3.  *,  which 
unitedly  form  a  kind  of  scabbard  to  a  cylindrical  horny  borer,  much 
curved  at  the  base  {fig.  114.  8.  d)  and  dilated  into  a  lanceolated  point 
at  the  extremity ;  on  viewing  which  from  beneath  (^fig,  114. 9.),  it  ap- 
pears serrated  on  each  side,  and  furnished  with  two  more  coriaceous 
narrow  plates  {fig.  114-.  9.  ;),  which,  however,  are  but  the  incurved 
edges  of  the  two  files  of  the  borer,  which  have  an  alternate  and 

*  Burmeister  only  represents  one  articulation  in  the  middle;  see  his  pi.  24.  £  I. 
A,  B,  and  f.  2.  B,  C. 
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separate  motioD^  and  are  supported  bj  a  single  piece  at  the  back  (^fig* 
11 4.  10.  0,  X  and  x  being  the  two  lateral  files,  one  partially  pushed 
forwards ;  114.li.  represents  these  three  pieces  in  another  position, 
showing  more  clearly  that  \  is  but  the  produced  edge  of  %  ).  This 
instrument  has  been  carefully  described  by  Reaumur  (torn.  v.  pi.  18.), 
who  represents  in  his  various  figures  'the  alternate  protrusion  oi  the 
lateral  files,  as  well  as  the  central  groove  down  the  back  of  the  sup- 
porting dorsal  piece.  On  inspecting  this  last  piece,  it  i^pears  proba- 
ble that  it  consists  of  two  pieces  firmly  soldered  together.  I  do  not, 
however,  believe  that  these  two  pieces  have  the  slightest  motion  inde- 
pendent of  each  other,  or  open  at  the  tip,  as  represented  by  Burmeister, 
Handb.  TransL  pi.  24^  f.  3,  4.  This  author  has  further  described  and 
figured  the  two  lateral  files  as  united  together,  and  forming  a  "  su- 
perior distended  sheath,  with  teeth  on  the  margin  *,*'  and  the  dorsal 
supporting  piece  as  *<  the  lower  setae,"  evidently  considering  this 
part  as  consisting  of  two  setse,  enclosed  in  the  distended  sheath ;  and 
as  the  point  of  this  supporting  piece  is  represented  as  bifid  and  pro- 
truded considerably  beyond  the  extremity  of  the  serrated  lateral  organ, 
it  is  evident  that  Burmeister  considers  the  middle  piece  as  the  piercing 
part,  and  the  serrated  part  as  the  supporting  sheath :  so  also  M.  Doyere, 
in  the  Crochard  edition  of  the  Regne  Ammal  (pi.  95.  fig.  2.  i  and 
2.  k),  considers  the  serrated  lateral  pieces  as  performing,  in  the  act  of 
perforation,  <*  les  fonctions  de  grappins,'*  and  the  central  piece  as 
<<  rinstrument  r6ellement  perforant ;"  but  the  peculiar  structure  of 
tliese  lateral  files,  so  admirably  fitted  for  making  incisions  in  vegetable 
fibre,  and  the  curious  form  of  the  middle  dorsal  piece  (j^.  114. 12.  o.) 
grooved  along  the  sides, — the  groove  being  internally  dilated,  and  receiv- 
ing the  dilated  edge  of  the  serrated  piece,  and  thus  retaining  it  in  its 
place,  (as  represented  in  myjfig,  1 14.  12.  being  a  transverse  section  of 
these  instruments  \,)  — are,  1  think,  sufficient  proofs  that  the  serrated 
lateral  pieces  are  the  real  organs  of  perforation,  and  that  the  dorsal 
piece  is  but  an  organ  of  support.    I  have  dissected  so  many  specimens 

*  Bunneister  has  certainly  erred  in  regarding  these  two  lateral  serrated  pieces  as 
forming  one  organ  ;  see  his  pi.  24.  fig.  S.  a  a,  5.  and  7.  a  a ;  whilst  M.  Doyire*B 
two  figures,  2.  i  and  2.  k,  give  an  incorrect  idea,  by  omitdng  one  of  the  lateral  pieces 
in  each  figure. 

t  The  figures  of  the  transverse  sections  of  these  organs  given  by  Burmeister  and 
Doydrc,  are  incorrect,  the  middle  supporting  piece  being  placed  downwards  instead 
of  being  represented  as  the  dorsal  part. 
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of  Cicads,  that  I  entertain  no  doubt  as  to  the  correctness  of  the  de- 
scription which  I  have  given  of  these  parts.  My  Jig.  1 14.  13.  repre- 
sents an  prgan  connected  with  the  ovipositor,  and  placed  within  the 
tip  of  the  terminal  dorsal  segment  of  the  abdomen,  which  has  been 
overlooked  by  all  authors,  but  which  appears  to  me  to  be  the  anus> 
the  two  terminal  conical  parts  of  which  it  is  composed,  opening  with 
a  slit. in  the  middle. 

The  female  Cicada  deposits  from  five  to  seven  hundred  eggs ; 
making  choice  of  dead  dried  branches  for  their  reception,  being  ap- 
parently aware  that  moisture  would  injure  her  progeny :  the  situ- 
ations in  which  the  parent  insect  has  bored  into  the  branches^  and 
introduced  her  eggs,  may  be  recognised  by  being  covered  with 
little  oblong  elevations,  caused  by  small  splinters  of  wood  detached 
at  one  end,  but  left  fixed  at  the  other ;  these  elevations  are  mostly 
in  a  line,  but  sometimes  in  two  lines,  at  equal  distances  apart,  and 
form  the  covering  o£  so  many  burrows,  about  one  third  of  an  inch 
long,  each  containing  from  four  to  ten  eggs.  M.  Pontedera  asserts 
that  the  parent  closes  the  mouth  of  these  burrows  with  a  layer  of  gum 
impervious  to  the  air  *,  but  R6aumur  considers  this  not  correct  The 
young  grubs,  when  hatched,  are  stated  by  Reaumur  to  resemble  the  fiea 
in  form.  He  also  observed  that  the  eggs  were  attacked  by  the  larvae  of 
an  ichneumon,  which  he  also  found  in  the  burrows.  The  young  larvae 
have  six  feet,  and  make  their  escape  out  of  the  opening  of  the  cell  lefl 
by  the  parent  for  that  purpose,  descending  immediately  into  the  earth, 
where  they  increase  in  size,  in  the  form  of  hexapod  grubs,  furnished 
with  a  cylindrical  proboscis  and  thick  fore  legs  (^«  114*.  14.),  and 
where  they  are  transformed  into  active  pupae,  differing  only  from  the 
larvae  in  having  the  rudimental  wings  visible  at  the  sides  of  the  body 
{fig.  1 14.  15.).  In  this  state  they  were  known  to  the  ancients,  Aris- 
totle calling  them  Tettigometra,  or  mother  of  the  Cicadae.  The  two 
fore  segments  of  the  thorax  (t  1.  and  t  2.)  are  well  developed,  and 
the  metathorax  (t  3.)  is  transverse,  and  although  short,  is  seen  from 
above ;  the  abdomen  is  composed  of  eight  segments ;  the  meso-stenmm 
is  produced  into  a  large  tubercle  {fig,  114.  16.  x  ),  which  is  also  found 
in  the  imago ;  the  antennae  are  thicker  than  in  the  imago,  and  9-jointed 

•  This  statement  probably  had  its  origin  in  the  supposed  production  of  manna 
upon  trees,  resulting  from  the  puncture  of  the  proboscis  of  the  imago  of  Cicada  omi ; 
whence  Linnieus  named  these  insects  Manniferie.  M.  L.  Dufour,  however,  doubts 
whether  this  statement  is  well  founded. 
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(^fig.  114. 16.) ;  the  fore  legs  are  very  robust,  and  fitted  for  digging, 
with  very  large  coxae,  strongly  toothed  femora,  raptorial  tibiae,  2-jointed 
tarsi,  the  basal  joint  being  very  small  {fig^  114.  I7.);  the  pupa  (de- 
scribed by  the  editor  of  the  Crochard  ed.  of  the  Regne  An,  Ins,  pL 
95.  f.  2.  a,  and  other  French  authors,  as  the  larva)  does  not  exhibit  any 
rudiments  of  the  sexual  peculiarities  of  the  imago.  During  the  wmter 
these  immature  insects  burrow  to  the  depth  of  two  or  three  feet  into 
the  earth,  and  from  all  the  recorded  observations  it  appears  that  it  is 
from  the  roots  of  plants  that  they  derive  their  subsistence.  In  the 
pupa  state  they  were  eaten  by  the  ancients,  Aristotle  stating,  ^^  quo 
tempore  gustu  suavissimae  sunt,  antequam  cortex  rumpatur."  In  the 
perfect  state  they  were  also  eaten,  the  same  author  adding,  ''  et  ante 
coitum  mares  suaviores  sunt,  a  coitu  feminae  quippe  quae  ova  Candida 
gustu  habeant  grata." 

Of  150  species  of  these  insects  contained  in  the  Royal  Museum  of 
Berlin,  70  are  from  America,  50  from  Africa,  25  Asia,  including  Java, 
10  South  Europe,  and  6  or  8  New  Holland :  thus  it  is  chiefly  in  the 
tropical  parts  of  the  world  that  the  largest  and  greatest  number  of 
species  are  found,  those  found  in  the  centre  of  Europe  being  but 
small ;  one  species  only,  of  comparatively  small  size,  is  found  in  this 
country,  which  has  been  supposed  to  be  the  C.  hsematodes  Linn,, 
but  which  Mr.  Curtis  has  figured  under  the  name  of  Cicada  Anglica, 
(Jig,  1 14.  1.).  It  is  found  in  the  New  Forest  Mr.  Curtis  thinks  this 
species  does  not  sing,  because  a  specimen  kept  in  confinement  by  Mr. 
Dale  for  two  or  three  days  was  mute.  Kirby  and  Spence,  however, 
were  informed  that  it  is  very  noisy,  and  analogy  would  lead  to  the 
belief  that  it  does  sing,  the  drums  of  C.  Omi  not  being  comparatively 
larger  than  in  this  species.  Weaver  found  the  pupa  case  of  this  in- 
sect attached  by  the  legs  to  the  stem  of  a  fern,  upon  the  roots  of 
which  he,  as  well  as  Curtis,  supposes  that  the  larva  feeds.  (Mag,  Nat, 
Hist,  No.  29.  and  Ent.  Mag.  vol.  ii.  p.  436.) 

Cicada  septendecim  Pab.,  an  American  species  (so  named  because, 
according  to  Kalm,  Swed.  Trans.  1756,  and  Travels,  2.  6.,  it  appears 
only  once  in  seventeen  years,  and  then  in  inconceivable  numbers), 
does  great  damage  both  to  fruit  and  forest  trees  in  the  United  States. 
This  species  is  still  eaten  by  the  native  Indians.  Collinson,  in  Phil, 
Trans.  1764,  54.  10.  65.  See  also  Hildreth,  on  the  Cicadae  of  Ohio, 
in  Brewster's  Edinb.Joiim.  of  Science^  vol.  xi.  1828.  The  septende- 
cenary  appearance  of  this  insect  has  recently  been  confirmed  by  Dr. 


—  FULGORIDJE. 


Harlan.  (See  Trant.  Bnt.  Soe.  vol.  i.  App.  p.  30.,  and  Annales  Soc. 
Ent.  Fratux,  1837,  p.  31.,  and  App.  pp.  17.  39.) 


The  family  Fulooridje  '  Leach    i^fig.  ]  15.  i.    Fulgora  apicalie, 

We^u>.)  is  at  once  diEtinguisbed  from  the  preceding  by  having  only 

three  distinct  joints  in  the  antennee  (^fig'  1 15.  3.  9. 11.),  and  two  ocelli 

Fig.  1 15. 


placed  beneath  the  eyes  (^fig.  115.  5.  7,  8.).  The  legs  are  in  ge- 
neral fitted  for  leaping,  with  large  spurs  (^fig.  115.  14.  hind  leg  of 
Delphax) ;  aod  the  males  are  destitute  of  those  organs  which  are  em- 


*     BlBLllKlll.    RiTKB.  TO  THI  FuLCOaiDd. 

Burmtiitir.     Genera  Iniectorum.  —  Ditto,  Handb.  d.  EntomoL 

Giiirin,  in  Voyage  de  Belanger  (ReTuion  of  ftm.).  —  Ditto.   Icunogr.  R.  An.  — 

Ditto,  BuU.  Soc  Cuvierr.  1B39,  p.  183.  and  Mag.  de  Zool. 
WiitiBOod,  in  Tniu.  Linn.  Soc.  LoudoD,  vol.  iviii.,  Monagr.  Fulgora. 
LJimm,  on  Cbinoe  Fulgors,  in  Swed.  Tr.  1716,  and  Amen.  Acad.  Unn.  U. 
UndtKberg,  in  Der  Nalurfbncher,  st  13.  (Suiinun  Fulgone.) 
OUeitr.      Ob«rv.  lur  le  g.  Fulgore,  in  Joum.  d'HiaL  Nat.  torn.  ii. 
Uoffniaiutgg.      Uebcr  das  Leuchlen   der  Fulgora,  in  Gewlbcb.    Naturf.  b.  Berlin 

Kirbf,  in  Trans.  Linn.  Soc.   toI.  liiL    (Anotia  and  Oliooenu).  —  Ditto,  in  bi* 

Century,  and  Brown'i  N.  HolL  Ini.  in  ditto,  toI.  liL 
Laporte,  in  Ann.  Soc.    Ent.  Fiance,  1S32   (n.   g.).  —  Ditto,   1S33  (Caliaeelia). 
ZitltTittdl,  Fauna  tappooica. 

Fmhtnm,  in  Ouir.  Mag.  Zool.,  Detbe  and  Cephalelui. 
Waterhimtt,  in  Tnuit.  Ent.  Soc  vol.  ii.  (Cephalelua  and  AUelopIaui). 
AoArfwaa,  in  Sired.  Trana.  1838.  CDwbe). 

DacouniU.    M£m.  n.  g.  (Agcnia),  in  Ann.  Soc.  Linn.  Paria,  1834. 
Spinala,  in  Guirin'g  Bull.  Soc  Cuvierr.  1839,  p.  199. 
And  the  general  *orki  above  rcreiml  to. 
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ployed  in  the  Cicadae  for  the  production  of  sounds  •;  the  antennae  are 
inserted  immediately  beneath  the  eyes,  and  the  forehead  is  often  sin- 
gularly dilated  in  the  form  of  a  muzzle,  varying  in  shape  in  the  dif- 
ferent species^  and  in  some  nearly  equalling  the  rest  of  the  body  in 
length. 

This  is  a  much  more  numerous  family  than  the  preceding,  and  the 
species  exhibit  considerably  greater  modifications  of  form,  comprising 
in  fact  some  of  the  most  singular  of  the  insect  tribes.  In  the  typical 
genus  Fulgora  the  head  is  dilated  in  front  into  the  most  remarkable 
porrected  protuberances,  varying  in  each  species  (Jig.  115.  5.  head 
of  F.  laternaria  sideways,  6.  ditto  of  F.  diadema),  and  which  is  the 
part  of  the  body  asserted  by  various  writers  to  emit  a  strong  light 
by  night,  analogous  to  that  of  the  fire-flies ;  in  others,  again,  this  part 
of  the  head  is  recurved  in  the  shape  of  a  horn  (^fig*  115.  7.  head  of 
Aphana  nigro-maculata  sideways, 8  itto  in  front) ;  others,  again,  have 
it  simple,  but  broad,  with  thef  ront  edge  raised  and  acute  ;  in  many  of 
the  smaller  species  the  face  is  longitudinally  carinated  (fig.  115.  ii. 
head  of  Asiraca  clavicomis  in  firont) ;  the  antennae  are  generally  very 
smal  1  (fi^.  115.  3.  0.),  but  in  some  they  are  considerably  elongated ; 
the  ocelli  appear  to  be  wanting  in  Otiocerus  (^fig.  115. 10.),  Poeciloptera 
Issus,  and  Asiraca  (^jig.  115.  ii.).  The  first  of  these  genera  (orCobax 
Germar)  is  remarkable  for  possessing  two  small  palpiform  appendages 
beneath  the  eyes,  and  attached  to  the  base  of  the  antennae  (^^.  115. 
10.),  of  which  the  uses  are  unknown,  and  which  have  been  found  in 
no  other  insects.  The  proboscis  varies  considerably  in  length,  being 
in  some  nearly  equal  to  the  whole  body,  and  in  others  very  short ;  the 
wings  also  differ  very  much  in  form,  those  of  some  species  of  Flata 
and  some  of  the  allied  genera  having  them  very  broad  and  rounded' 
or  triangular^  and  sometimes  with  the  hind  margin  emarginate :  the^ 
also  differ  in  their  position  in  repose,  in  some  being  very  much  deflexed 
and  in  others  carried  horizontally,  the  latter  having  much  the  appear- 
ance of  moths  (^.  115.  16.  Ricania  —  ?);  there  is  also  considerable 
difference  in  the  veining  of  the  fore  wings  (^fig.  1 15.  l.  and  13.),  but  in 
general  they  are  very  thickly  reticulated :  the  spurs  of  the  hind  feet 

*  Kirby  and  Spence»  on  the  authority  of  Stedman*8  Surinam^  assert  that  Fulgora 
laternaria  makes  a  loud  noise  in  the  evening,  like  that  made  by  a  razor*grinder,  and 
that  the  Dutch  in  Guiana  call  it  seare-sleep.  Dr.  Hancock,  however,  states  that 
the  razor-grinder,  or  the  Aria  Aria  of  the  natives,  is  a  species  of  Cicada.  (Proceed. 
Zool,  Soe,  June  24.  18S4.) 
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are  large ;  in  some  of  the  smaller  species  which  perform  great  leaps, 
they  are  very  large  and  toothed  (^fig.  115.  14.)  ;  the  tarsi  are  3-jointed 
(^.  1 15.  3  and  4.).  In  some  species,  also,  the  fore  legs  are  curiously 
dilated,  as  in  some  Asiracse,  and  especially  in  Laporte's  minute  Cali< 
scelis  heterodoxa. 

The  species  of  this  family  emit  the  white  waxy  secretion  *  above 
alluded  to,  and  in  some  species  to  a  remarkable  extent:  such  is 
the  case  with  Phenax  variegata,  Lystra  auricoma  KL  (Burm.  Cren, 
Ins,  1.  L),  L.  lanata,  &c. ;  many  Flata,  &c.%  This  production  is 
collected  by  the  Chinese,  and  employed  in  the  manufocture  of 
the  fine  white  wax  so  much  esteemed  in  the  East  Indies.  The  in- 
sects by  which  this  is  produced  are  the  immature  states  of  a  species 
of  Flata  (probably  of  F.  nigricomis,  as  supposed  by  Donovan ;  my 
fiff,  115.  Iff.).  Du  Halde,  in  his  Histoire  de  la  Chiney  speaks  of  this 
production :  *<  De  la  cire  blanche  faite  par  des  insectes  et  nomm^e 
Tchang  pela\,  c*est  k  dire,  cire  blanche  d'insectes.  JDdit,  ce  sont  de 
petits  insectes  qui  la  forment :  ces  insectes  succent  le  sue  de  I'espdce 
d'arbres  nomm6  Tong  tfitiy  et  ^  la  longue  ils  le  changent  en  une  sorte 
de  graisse  blanche,  qu  ils  attachent  aux  branches  de  Tarbre.  II  y  en 
a  qui  disent  que  c'est  la  fiente  de  ces  insectes  qui  s'attachant  k  I'arbre 
forme  cette  cire,  mais  ils  se  trompent.  On  la  tire  en  raclant  les 
branches  dans  la  saison  de  Tautomne  ;  on  la  fait  fondre  sur  le  feu,  et 
Tayant  pass6e,  on  la  verse  dans  Teau  froide  oii  elle  se  fige  et  se  forme 
en  pains.  On  la  m^le  avec  de  I'huile,  et  on  en  fait  des  chandelles. 
Elle  est  beaucoup  sup6rieure  ^  celle  que  font  les  abeilles." 

"  Chi  tchin  dit,  les  insectes  sont  fort  petits  ;  quand  le  soleil  par- 
court  les  quinze  derniers  d^grez  des  G^meaux,  ils  se  r6pandent  en 
grimpant  sur  les  branches  de  I'arbre  ;  ils  en  tirent  le  sue  et  jettent  par 
la  bouche  une  certaine  have ,  qui  s'attachant  aux  branches  encore  ten- 

*  This  secretion,  which  is  either  cottony,  or  arranged  in  UmellaB  is  evidently  ana- 
logous to  the  wax  secretion  of  bees ;  it  has  not,  however,  yet  been  analysed.  It 
appears  to  be  generally  secreted  from  all  the  parts  of  the  outer  covering  of  the  body, 
but  in  some  species,  particular  orifices  are  destined  for  this  purpose.  Thus,  in 
Chermes  (Psylla)  abietis  the  cottony  filaments  are  emitted  from  minute  oval  cavities 
on  the  dorsal  part  of  the  abdomen,  each  segment  having  four  arranged  transversely, 
and  which  under  a  high  power  exhibit  minute  tubercles  pierced  at  the  summit  with 
a  minute  orifice. 

f  Some  writers  have  stated  that  this  Pelaia  produced  by  a  species  of  Coceua  ;  and 
the  account  given  by  Chi  tehin  evidently  alludes  to  a  species  of  that  fiimily,  Coccida 
(probably  Ceroplastus)  ;  Sir  G.  Staunton's  account  clearly  refers  to  a  dififerent 
creature :  probably  several  species  are  thus  used. 
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dresy  se  changent  en  une  graisse  blanche,  laquelle  se  durcit  et  prend 
la  forme  de  cire." 

<<  Tchi  hen  dit  c'est  une  drogue  absolument  n^cessaire  aux  chirur- 
giens :  elle  a  des  effets  admirables."  (Du  Hdldey  torn.  iv.  p.  495.,  large 
fol.  1735.) 

Sir  George  Staunton,  in  his  work  on  China,  has  also  described  and 
figured  the  wax  insect  which  he  found  at  Turon  Bay^  in  Cochin  China. 
Gordon  also,  in  his  description  of  China,  notices  this  production  as 
caused  by  vast  numbera  of  little  worms.  (Donovan,  Ins,  China,  p.  42.) 

Much  uncertainty  exists  as  to  the  real  existence  of  any  luminous 
power  possessed  by  the  typical  species  of  this  family.  This  account 
originated  with  Madame  Merian  (Imecta  Surinam^  p.  49.),  who  as- 
serted it  to  be  possessed  by  Fulgora  latemaria  in  an  eminent  degree, 
and  her  statement  long  received  general  assent,  and  appears  to  be  the 
only  authority  for  its  existence.  Olivier  appears  to  be  the  first 
author  who  doubted  the  luminosity  of  the  Fulgorae  (^Enc,  Mith, 
art.  Fulgore  *),  from  information  given  to  him  by  M.  Richard,  who 
had  reared  the  F.  latemaria  in  Cayenne  and  had  not  found  it  to 
be  luminous.  Hoffmansegg  {Mag.  NaL  Berl,  vol.  i.  p.  153.),  the 
Prince  Von  Nieuwied  {Reise  nach  Bras.  tom.  ii.  p.  111.),  and 
still  more  recently  M.  Lacordaire  (the  two  last-named  authors  hav- 
ing been  long  resident  in  South  America),  also  concur  in  this  opinion, 
none  of  the  individuals  they  had  ever  seen  alive  exhibiting  the  least 
trace  of  luminosity.  The  majority  of  the  natives  also  who  had  been 
questioned  on  the  subject  denied  the  luminous  power,  although  a  few 
affirmed  it;  hence  Lacordaire  suggests  whether  one  sex  may  be  lumi- 
nous and  the  other  not.  (IntrocL  a  VEntomol.  tom.  ii.  p.  143.)  Roseland 
Donovan  imagined  that  the  white  farinaceous  dots  upon  the  snouts 
and  bodies  of  these  insects  were  phosphorescent,  but  they  are  clearly 
nothing  else  than  particles  of  the  waxen  secretion  above  noticed.  Dr. 
Hancockialso  read  a  memoir  on  the  luminosity  of  the  Fulg.  latemaria 
before  the  Zoological  Society,  on  24th  June,  1834,  in  which  its  lumi- 
nosity is  considered  as  entirely  fabulous.  ^.  Wesmael  has  recently 
reasserted  the  luminous  property  of  the  South  American  species  on 
the  authority  of  a  friend  who  had  witnessed  it  alive.  {Ann.  Soc.  Ent* 
de  FrancBy  App.  1837.)  And  W.  Baird,  Esq.,  has  informed  me  of  the 


*  Olivier,  however,  states  that  he  had  "  souvent  trouv4  au  midi  de  la  France  de 
grandea  especes  de  Cigales  entidrement  phosphoriques  apfi$  Uur  mort," 
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existence  of  a  Chinese  edict  against  young  ladies  keeping  ]anthorn-« 
flies. 

One  species  of  this  family,  having  habits  similar  to  the  Aphides,  is 
extremely  injurious  in  the  West  Indian  Islands  from  its  attacks  upon 
the  sugar-cane,  which  it  oflen  entirely  kills,  from  the  vast  numbers  of 
individuals  with  which  the  plants  are  infested.  I  have  described  and 
figured  this  insect  under  the  name  of  Delphax  saccharivora  (Mag. 
Nat,  Hist.  vol.  vi.  p.  407* ;  and  see  Trcms.  Ent  Soc.  vol.  i.  App.  p.  28. 
and  70.  for  further  details  of  its  destructive  ravages).  A  very  re- 
markable species  has  been  described  by  Mr.  Waterhouse,  from  New 
South  Wales,  of  minute  size,  having  only  two  wings,  which  greatly 
exceed  the  body  in  length,  and  are  linear  and  rather  spatulate  at  the 
tip  (AUeloplasis  Darwinii,  IVans.Ent.  Soc,  ii.  p.  194.  pi.  17.  f.4«.). 

Other  instances  in  which  the  wings  undergo  a  deficiency  of  develop- 
ment occur  in  the  genus  Delphax,  the  majority  of  which,  in  our 
English  species,  have  the  upper  wings  not  covering  more  than  half 
the  abdomen,  the  terminal  membrane  being  deficient  as  well  as  the 
hind  wings.  In  certain  seasons,  however,  especially  hot  ones,  the 
wing3  are  fully-developed.  My  fig.  115.  1 2.  represents  an  imperfectly 
developed  imago  of  Delphax  dnceps  Germar ;  and  fig.  115. 13.  the 
wings  of  a  fully  developed  individual.  Mr.  Curtis  has  formed  the  un- 
developed specimens  into  a  different  genus,  Criomorphus. 


The  third  family,  CERCOPiDiB  *,  differs  from  the  two  preceding  in 
having  the  antennae  3-jointed  (fig*  1 16.  lo.  antenna  of  Centrotus) ; 
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Germar,  in  Silberm.  Rev.  Ent.  No.  17,  18.  (Monogr.  Membracidum) ;  and  his 
Magazin  d.  Entomol.  No.  8,  4.;  and  Zeitschr.  f.  Entom. 

Lapcrte,  in  Ann.  Soc.  Ent  France,  1832  (Monogr.  Heteronotus).  — >  Ditto  (De- 
script,  n.  genera). 

Lewi*,  in  Trans.  Ent.  Soc.  vol.  i.  (n.  Brit  genera). 

Curtigf  in  Entomol.  Mag.  vol.  L 

Burmeister,  Genera  Insectorum. ^  Ditto,  in  Silberm.  Rev.  Ent.  (Monogr. 
Damis,  &c.)  —  Dittos  Handb.  d.  Entomol. 

Gittl,  in  Faunus,  No.  2.  1837. 

WaM,     Reise  nach  Spanien. 

JEversnumn,     List  of  Russian  Species,  in  Bull.  Mo«c.  1837. 

JTtr&y.     N.  Sp.  Centrotus,  in  Mag.  Nat.  Hist.  No.  6.  ^  s.    ,   .  . 

Leuon,  in  Centurie  Zoolog.  (sp.  of  Centrotus). 
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Fig.  116. 


the  last  forming  an  elongated  seta,  cKcaaionally  apparently  articulated 
at  the  base  (^_fig.  116.  3.  snt.  of  Ledra),  and  ioeerted  between,  not 
beneath  the  eyes. 

The  ocelli  alsoi  two  in  number,  are  situated  either  on  (he  forehead 
or  the  face  (^Jig.  116.  le.  head  of  Selenocephalus  beneath,  with  the 
ocelli  on  the  extreme  edge  of  the  forehead  ;  1 16. 8.  face  of  Centrotus) ; 
the  head  is  rarely  produced  in  front  into  a  proboscis ;  the  legs  are  fitted 
for  leaping,  and  the  gpecies  are  destitute  of  sonorous  organs. 

This  family  is  very  extensive,  consisting  of  species  of  small  size, 
and  in  one  tribe  comprising  many  most  singular  creatures ;  the 
majority  of  the  latter  are,  however,  tropical.  The  head  is  of  small 
or  moderate  size,  often  very  low,  with  the  fece  broad  (^fig.  1 16-  9. 16,), 
the  eyes  lateral,  the  antennte  inserted  in  the  middle  or  lower  part  of 
the  fkce  ;  the  promuscis  short  {fig-  1 1 6. 16.),  or  but  oF  moderate  length 
{fig.  116.  8.,  and  116.9.,  head  of  Ledra  beneath)  and  3-jojnted;  the 
prothorax  very  variable  in  form  and  size,  and  in  the  sub-family  Cer- 
copides  being  the  portion  of  the  body  which  assumes  the  remarkable 
forms  titovK  alluded  to  ;  instances  of  this  are  represented  in^.  1 1 6. 
7.  Centrotus  biclavatus  Weiho.;  fig.  116.  11.  Heteronotus  nigricans 
Lig>.,a,aAfig.  116.13.  Membracis  —  P;  but  this  partexhibits  an  almost 
endless  variety  and  grotesqueness  of  form  and  anomalous  development. 
In  the  Tettigonides  the  prothorax  is  of  the  ordinary  fonn  and  size, 
leaving  the  scutellum  exposed  (as  in /f^.  116.  l.  Ledra  aurita);  the 


H.  SAi^ffa-.     NoDUDclitor  Eatomologiciu,  aiid  Contlauition  of  Puuer. 
And  the    general  works  of  Lintunt,   Fabrieitu,  Faiaer,   Folitot  Btattvoi 
Gairiit,  Griffith  (An.  Kingd.),  Cartit,  ^  (Enegel.  Siilh.  lorn.  i.). 


HOMOPTSRA.  —  CERCOPIDA.  433 

fore  wings  differ  in  their  consistence,  but  the  majority  have  them 
strongly  veined,  forming  cells  closed  before  reaching  the  extremity 
of  the  wing  {fig.  116.».  fore- wing  of  Centrotus).  This  type  of 
neuration  occurs  in  both  subfamilies,  as  does  also  the  mode  of  neur- 
ation  of  the  hind  wings.  The  hind  tibiae  vary  in  structure,  being  in 
some  nearly  simple  (^fig*  116. 17.  post,  tibia  of  Centrotus);  in  others, 
furnished  with  a  few  strong  spurs  (^fi^g.  116.  18.  post,  tibia  of  Cer- 
copis) ;  and  in  many  being  triangular  or  quadrangular,  each  angle 
emitting  strong  spines  (^.  116.  19.  part  of  post,  tibia  of  Coelidia). 
The  tarsi  are  S-jointed  (^fig^  116.  is.).  The  abdomen  of  the  females 
is  furnished  with  a  multivalve  ovipositor,  variable  in  its  form  in  the 
different  species  {Jig.  116.  5.  apex  of  abdomen  beneath  of  Ledra 
aurita  $,116.4.  ditto  ^J). 

The  species  are  oflen  beautifully  varied  in  their  colours ;  Uiey  are 
constantly  found  amongst  plants,  and  on  trees,  upon  tlie  juices  of 
which  they  subsist,  in  all  their  states,  by  introducing  their  rostrum 
into  the  stems  or  leaves ;  the  larvae  being  entirely  destitute  of  any 
appearance  of  wings,  and  the  pupa  having  them  rudimental. 

One  of  the  best^known  insects  in  this  family  is  the  Aphrophora 
spumaria  Germ,y  a  species  of  small  size,  which  frequents  garden 
plants,  the  larva  and  pupa  {fig.  116.  14.)  investing  themselves  with 
a  frothy  excrementitious  secretion  {fig*  116. 15.),  which  has  given 
rise  to  various  fancies :  '<  Ciiculorum  nascuntur  spumo,"  was  the 
notion  entertained  by  the  ancients  ;  whilst  the  modern  names  "  frog- 
hopper  "  and  '*  crachat  de  grenouilles,"  indicate  their  supposed  origin 
from  another  tribe  of  animals.  The  history  of  this  species  has  been 
traced  by  Swammerdam,  De  Geer  (in  SwecL  Trans.  1741  ;  and  in 
his  Mhn.  tom.  liL),  and  Rosel. 

A  species  of  Aphrophora  (A.  Goudotii  Bennett)  is  also  found  in  great 
quantities  upon  trees  in  Madagascar,  the  larva  of  which  has  tlie  power 
of  emitting  a  considerable  quantity  of  clear  water,  especially  in  the 
middle  of  the  day,  when  the  heat  is  greatest.  (See  Proceedings  of  ike 
Nat,  Hist.  Soc.  Mmtritius,  Sept.  12. 1832;  and  Proc.  ZooL  Soc.  Lon- 
don,  Jan.  22.  1833.) 

The  history  of  an  allied  species,  Cercopis  sanguinolenta,  the  most 
beautiful  insect  of  the  order  found  in  this  country,  has  also  been  in- 
vestigated by  Goeze  in  Der  Naturforscher,  st.  6.  and  by  Schrank  in 
Schrift  d,  Berlin  Gesch,  Natur.-freund,  b.  2. 

I  have  already  alluded  (an^^  p.  234.)  to  the  statement  of  M.  Lund, 
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and  the  drawings  of  General  Hardwicke,  as  to  these  insects  being  used 
by  the  ants  instead  of  Aphides,  for  obtaining  a  supply  of  saccharine 
fluid ;  the  same  fact  is  also  recorded  by  Spix  and  Martius  (Deled. 
Anim.  art  BrasU.  Introd.  p.  24.),  as  well  as  by  Beske,  as  published 
by  Burmeister  (Silberm.  Rev.  JEnt  No.  5. ;  see  also  Rev.  L.  Guild- 
ing  in  Mag.  Nat  Hist.  No.  43.).  Mr.  Swainson  also,  unacquainted 
with  these  authorities,  has  stated  the  same  fact  as  one  unknown,  in 
his  just  published  Treatise  on  the  Instincts  of  Animals.  Burmeister,  in 
his  monograph  on  Combophora,  quotes  the  following  statement  of 
Beske  as  to  the  habits  of  C.  Besckii  (Membracis  cucullata  Perty^  Del. 
pi.  35.  f.  9.),  one  of  the  most  remarkable  species  in  the  family :  — 
'*Insectum  declaratum  hostem  saltans  timide  efFugit,  et  pronotum 
in  fuga  perdit  sed  nunquam  recuperat.  Semper  formicam  id  comi- 
tantem  observavi,  succum  e  sutura  capitis  et  thoracis  exsudantem 
haurientem ;  nympha  insecto  declarato  similis  sed  pronotum  brevissi- 
roum  abdominis  basin  vix  tegens,  globulum  parvum  apice  trispinosum 
emittit ;  elytra  et  alae  breves  incomplete."  The  pupa  is  figured  by 
Burmeister,  loc.  cit.,  together  with  the  imago. 

My  Jig.  116. 1.  represents  the  imago,  and^^.  116. 6.  the  full-grown 
larva  (as  I  consider  it  to  be)  of  Ledra  aurita,  from  specimens  in  my 
collection ;  the  latter  exhibiting  only  the  rudiments  of  the  prothoracic 
elevations,  and  the  wing-cases  not  being  so  much  developed  as  they 
are  in  the  more  mature  state  of  pupae,  nor  extending  beyond  the  me- 
tathorax.  I  also  possess  a  very  young  larva  of  the  same  insect,  in 
which  these  peculiarities  are  still  less  evident.  I  also  possess  the  pupa 
of  Centrotus  Genistse,  in  which  the  prothoracic  elevation  is  but  slightly 
developed,  but  the  abdomen  is  considerably  elongated  and  attenuated 
at  the  tip.  The  curious  insect  figured  by  Stoll,  pi.  16.  f.  85.,  having 
a  long  furcate  horn  arising  fi*om  the  prothorax,  and  several  pairs  of 
elevated  spines  from  the  abdominal  segments,  and  which  Laporte  has 
raised  into  a  genus  under  the  name  of  Acanthicus  (Ann,  Soc.  Ent. 
Francey  tom.  i.  pi.  6.  f.  7.),  appears  to  me  (from  a  specimen  in  my 
collection)  to  be  a  pupa  of  some  species  of  Centrotus,  the  four  wing- 
cases  being  well  developed.  Such  also  is  the  opinion  of  Germar  in 
Silberm.  Rev.  Ent.  N.  4*. 


The  section  Dimera  of  the  order  comprises  much  smaller  insects 
than  the  preceding,  from  which  they  are  distinguished  by  having  only 
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two  joints  in  the  tarai,  with  antennae  longer  than  the  head,  and  com- 
poaed  of  from  six  to  ten  filifom)  joints  ;  whilst  they  differ  from  the 
Monomera  by  the  winged  individuals  possessing  four  wingSi  the  an- 
terior being  ordinarily  of  the  same  membranous  texture  as  the  pos- 
terior. The  section  consists  of  the  families  Peyllidee,  Aphidte,  and 
Aleyrodidse ;  the  genus  Aleyrodes  disagreeing  so  much  from  the 
Aphidte,  in  which  it  is  placed  by  Latreille,  and  from  the  Coccidse,  in 
which  fiurmeister  arranges  it,  that  I  have  thought  it  most  natural 
to  consider  it  as  forming  a  distinct  family. 
Fiff.  117. 


The  family  Psyllid^  has  long  or  moderately  long  filiform  antenns 
composed  of  ten  joints,  the  basal  one  being  thick,  and  terminated  by 
two  short  sets  (.j!^.  117-1.  Psylla — ?,  the  largest  British  species)  ;  in 
Livia  they  are  much  shorter,  with  the  second  joint  very  greatly  di- 
lated ;  they  are  inserted  in  front  of  the  eyes,  at  the  sides  of  the  head, 
which  part  of  the  body  is  deeply  clefl  in  front ;  the  eyes  are  lateral 
and  prominent,  the  ocelli,  three  in  number,  placed  in  a  triangle,  the 
posterior  ones  close  to  the  eyes  (^ff.  117- a.  head  above);  the  pro - 
muBcis  is  short,  triarticulate,  arising  almost  between  the  fore  legs 
(,J^-  1 17-  3.  head  beneath),  enclosing  several  very  slender  elongated 
setse,  capable  of  being  thrust  out  to  a  great  length,  as  in  _fiff.  117-  6.; 
the  thorax  is  of  a  very  lai^e  size,  the  prothoracic  collar  is  very  short, 
the  mesothorax  and  metathorax  fully  developed,  the  former  composed 
of  several  parts  (Jiff.  1 17-  !■)<  terminated  by  a  small  scutellum.  Be- 
neath, the  epimera  of  the  metathorax  are  singularly  produced  behind 
the  place  of  insertion  of  the  lilnd  legs  (which  are  pushed  forwards), 
and  terminated  by  two  strong  spurs  (_/fj.  117.  S.  body  sideways);  the 
tarsi  are  composed  of  two  joints  (y^.  117.  t.  hind  leg)  ;  the  wings, 
which  occur  in  both  sexes,  are  deSexed  at  the  sides  of  the  body,  the  fore 
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wings  being  of  a  firmer  consistence  than  the  hind  wings,  and  furnished 
with  three  strong  furcate  nerves ;  the  nerves  of  the  hind  wings  are 
very  delicate ;  the  abdomen  is  small,  and  terminated  in  the  females 
by  a  pliirivalve  conical  ovipositor  (^fig*  117.  i.),  and  in  the  males  by 
several  erect  appendages  (^fig*  117.  5.).  The  general  habit  of  these 
insects  is  very  similar  to  that  of  some  of  the  Cicadae,  with  which  they 
also  agree  in  their  saltatorial  powers  and  deflexed  wingg :  hence,  as 
well  as  from  other  circumstances,  M.  Dufour  considers  them  inter- 
mediate between  the  Cicadellina  and  Aphides.  They  were  named  by 
R^umur  Faux  Pucerons,  from  their  relation  to  the  Aphides  ;  and  by 
Linnaeus,  Chermes.  Geoffroy,  however,  considering  that  the  latter 
name  had  been  improperly  employed  by  Linnaeus,  gave  to  these  in- 
sects the  name  of  Psylla,  from  the  Greek,  in  allusion  to  their  salta- 
torial powers ;  whilst  he  employed  the  name  of  Chermes,  in  its  more 
legitimate  sense,  to  designate  some  of  the  Linnaean  species  of  Coccus 
which  had  been  employed  as  dyes,  the  names  Chermes,  Kermes,  or 
Alkermes  having  been  given  by  the  Arabians  and  Persians  to  the  Coccus 
Uicis  Linn,y  or  famed  Tyrian  dye ;  Geofiroy's  name  has  consequently 
received  general  adoption. 

They  subsist  in  all  their  states  upon  plants,  and  have  received 
specific  names  from  the  various  trees  and  vegetables  which  they 
frequent.  The  species,  however^  require  an  attentive  investigation, 
the  majority  being  known  only  by  their  habitat,  and  not  by  any 
detailed  specific  description.  Their  larvae  (^Jig*  117.  8.  larva  P. 
Betulae  denuded)  have  the  body  very  flat,  the  head  broad,  and  the 
abdomen  rounded  behind ;  the  tarsi  are  terminated  by  a  small  mem- 
branous vesicle  with  two  ungues ;  the  antennae  are  stated  by  Dufour 
to  consist  of  only  one  joint;  the  pupae  (^fig.  117.  9.  pupa  P.  Betulae) 
are  distinguished  by  having  four  large  and  broad  scales  on  the  back, 
which  are  the  rudimental  wings.  Many  species  in  the  preparatory 
stages  are  covered  with  a  white  cottony  secretion  i^fig*  117.  7.  larva 
P.  Betulae),  and  their  excrement  forms  threads  or  masses  of  a  gummy 
sucreous  nature.  Some  species  also,  by  puncturing  vegetables,  in  order 
to  suck  the  sap,  occasion  the  production  of  gall-like  monstrosities, 
especially  upon  the  leaves  and  buds.  Psylla  Buxi,  whose  history  is 
traced  by  Reaumur  {Mim,  tom.  iii.  pi.  29.  f.  1.  16.),  causes  the 
terminal  shoots  and  young  leaves  of  the  box  tree  to  assume  the  ap- 
pearance of  buds.  The  same  author  has  also  represented  the  details 
of  the  history  of  the  species  which  lives  on  the  fig  (tab.  id.  f.  17 — 24. 
P.  Ficus  Lair,,  L.  Zhrfour^  Geoffr,  pi.  10.  f.  2.) ;  whilst  De  Geer  has  in 
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like  manner  illustrated  Ps.  Pyri,  Urticse,  and  Betula^,  the  last  of  which 
in  the  larva  state  is  densely  enveloped  in  a  cottony  secretion.  Two 
species,  Psylla  Pyri  and  Chermes  Mali  Schmidberfferj  are  very  in- 
jurious in  orchards)  the  former  to  the  young  shoots  and  leaves  of  the 
pear,  and  the  latter  to  the  apple.  The  history  of  these  two  species 
is  given  in  Kollar*s  Treatise  on  Insects  in^'urious  to  Gardens,  S^c. 
translation,  p.  275 — 284*. ;  and  some  particulars  relative  to  the  pear 
Psylla  were  published  by  Mr.  Knight  in  ffort.  Trans.  2d  series,  vol.  ii. 
p.  107.;  and  Gard,  Mag.  (Loudon)  No.  92.,  Nov.  1837.  Latreille  has 
given  us  the  history  of  a  curious  species,  Livia  Juncorum,  which  in- 
habits the  common  Juncus  articulatus,  depositing  its  eggs  in  the 
flowers,  or  at  least,  in  their  shoots :  the  action  of  the  sap  produced  a 
monstrosity  in  the  diseased  part,  resembling  a  bundle  of  grass^  within 
which  the  insects  reside  in  their  different  states,  supporting  them- 
selves on  the  juice  of  the  plant,  and  emitting  a  white  farinaceous  ex- 
crementitious  secretion,  in  the  midst  of  which  they  delight  to  reside. 
(SuU.  Soc,  PhUomat.  torn,  i.,  and  Hist  Nat.  Pourmis,  p.  325.)  Mr. 
Curtis  has  figured  this  insect  (Brit  Ent  pi.  492.),  and  has  stated  that 
he  detected  three  joints  in  the  tarsi ;  the  basal  joint  being,  however, 
scarcely  visible,  except  in  the  hind  legs. 


The  family  APHiDis*  comprises  the  very  numerous  and  obnoxious 
species  of  plant  lice  {fig.  117.  lo.  Aphis  Persies),  a  tribe  of  insects 
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analogous^  in  regard  to  the  vegetable  world,  to  the  animal  parasites  of 
the  order  Anoplura,  or  lice ;  and  which,  from  their  constant  occur- 
rence in  great  numbers  upon  almost  every  species  of  plant,  must  have 
attracted  the  attention  of  every  observer :  from  the  Psyllidae  they  are 
at  once  distinguished  by  their  antennae  being  only  7-jointed ;  from  the 
Aleyrodidae  by  the  more  numerous  veining  of  their  wings.  The  ros- 
trum is  more  or  less  perpendicular  or  inflexed,  varying  in  length,  being 
in  some  species  nearly  half  as  long  as  the  body,  and  consists  of  four 
joints  (^.  117. 12  head  of  Cinara  Pini  ?  Curt).  Latreille  describes  the 
labium  as  3-jointed,  and  Curtis  as  5-jointed;  the  terminal  joint  de- 
scribed by  the  latter  appears  to  me  to  be  the  exserted  tips  of  the 
enclosed  setae ;  the  labnim  is  long  and  pointed  at  tip ;  the  antennae 
are  of  moderate  or  great  length,  and  consist  of  seven  joints,  the  last 
being  sometimes  obsolete,  and  the  third  the  longest.  The  ocelli, 
three  in  number,  form  a  large  triangle ;  .the  eyes  are  entire,  prominent 
and  seraiglobose.  The  thorax  is  oval,  with  the  prothorax  forming  a 
transverse  collar ;  the  abdomen  is  short  and  convex,  ovate  or  elongate- 
ovate,  soft,  and  generally  furnished  with  a  more  or  less  elongated 
tubercle  on  each  side  near  the  extremity.  The  wings  are  very  much 
deflexed  at  the  sides  of  the  body,  being  almost  perpendicular  in  repose 
(^.  117.  11.);  the  fore  wings  much  larger  than  the  posterior,  with 
strong  nerves,  the  subcostal  nerve  terminating  in  an  elongated 
stigma,  close  to  which  runs  another  longitudinal  nerve,  obliquely 
emitting  two  or  three  straight  nerves,  which  run  to  the  hind  margin  of 
the  wing,  the  last  of  which  emits  one  or  two  branches ;  the  posterior 
wings  have  two  similar  oblique  nerves.  The  legs  are  long,  or  very  long 
and  slender,  formed  only  for  crawling ;  the  tarsi  short  and  2-jointed, 
the  basal  joint  being  shortest  {Jig*  117.  13.). 

The  pupa  state  is  active,  and  resembles  the  imago,  except  in  pos- 
sessing rudiments  of  wings  upon  the  back  (^.  1 17.  15.  Pupa  Aphis 


JSht,     (Myzoxyle)  in  M^m.  Soo.  Linn.  Calvados. 
Bonafotu.     Aphis  Zem,  Ann.  Soc.  Ent.  France,  1835. 
WalAer,  in  Entomol.  Mag.  No.  14. 
Schrankf  in  Fauna  Boica. 

Van  Heyden,  in  Museum  Seckenbergianum,  b.  2.  18S7. 
Marrem,  in  Annales  Sc.  Nat.,  August  1836.     Anat.  Aph.  Persiee.    * 
And  the  general  works  of  Reaumur,  De  Geer,  Limueus,   Fritch,  CtuiUy  LairttOe 
Harrii  (Exposition  of  Eng.  Ins.). 
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PruQi)^  at  least  in  those  individuals  which  ultimately  acquire  winga ; 
but  the  family  is  very  anomalous  in  this  respect,  many  specimens 
(indeed  the  majority)  never  acquiring  wings  (in  which  case  the  pupa 
is  not  to  be  distinguished  from  the  mature  larva  or  imago  states), 
although  at  certain  seasons  of  the  year  other  individuals  of  the  same 
species,  and  of  both  sexes,  obtain  fully  developed  wings.*  It  is  also 
to  be  observed,  that  it  is  chiefly  the  females  which  are  produced  in 
this  imperfect  condition  (^.  117.  14.  Aphis  Rosae  $);  and  when 
we  consider  that  these  individuals  are  placed  in  the  midst  of  an  ample 
supply  of  food  both  for  themselves  and  their  numerous  progeny,  we 
cannot  be  surprised  at  the  non«production  of  organs  which  would  be 
comparatively  useless ;  whilst,  at  the  same  time,  it  is  not  unworthy  of 
remark,  that  the  loss  of  these  organs  is  accompanied  by  an  extraor- 
dinary development  of  the  ovaries  :  moreover,  the  suddenness  of  the 
maturity  of  these  apterous  specimens,  dependent  upon  the  object  of 
their  production,  namely,  the  checking  of  vegetation,  at  such  time  in 
the  most  luxuriant  state,  seems  sufficient  to  account  for  the  non-pro* 
duction  of  wings,  which  would  require  a  greater  period  of  time  for 
their  development.  The  species  reside  in  great  societies  upon  almost 
every  species  of  plant,  of  which  they  suck  the  juices  of  the  young 
shoots,  leaves,  stems,  and  even  roots  f ,  by  the  assistance  of  their 
proboscis,  producing  in  many  instances  disease  in  the  plant  either  by 
greatly  weakening  it,  or  by  distorting  young  shoots  and  leaves ;  some 
species  raising  vesicles,  or  other  gall-like  excrescences,  in  which  whole 
generations  of  Aphides  are  residents.  The  anal  tubercles  above-men- 
tioned (which  are  wanting  in  some  species),  secrete  a  saccharine 
fluid  of  which  ants  are  very  fond ;  and  it  is  this  fluid  dropped  upon 
the  adjacent  leaves,  or  the  extravasated  sap  flowing  from  the  wounds 

^  We  have  already  seen  in  the  Orthoptera  and  Fulgorid«,  that  analogous  in- 
stances occur,  in  \rhich,  however,  rudiments  of  wings  (quite  unlike  those  of  the  true 
pupa)  are  acquired  by  some  specimens,  whilst  others  of  the  same  species  have  them 
of  full  size ;  with  the  example  of  the  Aphides  in  view,  we  can  but  be  surprised  that 
there  should  be  entomologists  who  doubt  the  specific  and' even  the  generic  identity 
of  such  individuals.     See  further  observations  hereon  under  Hydrometridae. 

•f  A  writer  in  the  Entomol,  Magazintt  No.  14.  p.  S3 7.,  states  that  he  Ibund  whole 
troops  of  Aphides  in  the  pips  of  large  sound  codling  apples !  The  same  writer  has 
published  ample  details  of  the  ii\juries  committed  by  Aphis  Humuli  upon  the  crops 
of  hops  in  the  same  work  (No.  3.  p.  217.),  in  which  (No.  3.  p.  315.)  another 
observer  has  stated  that  he  has  observed  the  hop-fiy  produce  young  actually  provided 
with  wings  t 

V  F    4 
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caused  by  the  punctures  of  the  insects,  which  is  known  under  the  name 
of  honey-dew. 

Each  family  of  plant  lice  in  spring  and  summer  consists  of  indi- 
viduals always  wingless  and  of  pupae ;  all  these,  however,  are  females, 
which  produce  living  young  without  a  previous  union  with  the  other 
sex ;  and  Bonnet,  whose  researches  have  removed  all  doubts  upon  the 
subject,  has  clearly  shown  that  this  power  is  exercised  at  least  through 
nine  generations,  which  are  produced  within  the  space  of  three  months. 
Whilst  Duvau  thus  obtained  eleven  generations  in  seven  months,  and 
Kyber  even  observed  that  a  colony  of  Aphis  Dianthi,  brought  into  a 
constantly  heated  room,  continued  to  propagate  for  four  years,  with  a 
single  impregnation  of  a  female  by  a  male,  the  young  being  constantly 
produced  of  the  female  sex.  The  males,'  of  which  some  are  winged, 
and  others  apterous  in  the  same  society,  are  not  bom  until  the  end  of 
the  summer  or  autumn.  They  fecundate  the  last  generation,  pro- 
duced by  the  previously  bom  specimens,  consisting  of  wingless  females^ 
which  then  deposit  fecundated  eggs,  which  remain  through  the  winter, 
and  produce  young  in  the  spring  capable  of  reproduction  without 
fresh  impregnation.  It  is  impossible  in  this  work  to  enter  into  the 
numerous  details  relative  to  these  insects,  which  have  attracted  so 
much  of  the  attention  of  naturalists ;  I  must  therefore  refer  more  par- 
ticularly to  the  memoirs  of  Bonnet,  Reaumur  (^Mim.  torn.  iii.  m6m.  9 
and  1 1.,  and  tom.  vi.  m^m.  13.),  De  Geer  (Mim.  tom.  iii.  chap.  2  and  S.) 
Curtis  (Observ.  on  Aphides,  in  Trans.  Linn.  Soc.  vol.  vi.  Phil.  Trans* 
1771.)>  Sauvages  (on  Honey-dew,  in  Jaum.  de  Physique^  tom.  i.,  and 
in  his  memoirs),  as  well  as  the  elaborate  anatomical  researches  of 
Duvau,  Dutrochet,  and  Morrem,  above  referred  to. 

Many  of  the  species  have  the  body  densely  clothed  with  a  white 
cottony  secretion,  either  in  threads  or  flakes ;  amongst  these  may 
particularly  be  mentioned  the  Aphis  lanigera,  or  American  blight  * 
as  it  is  termed,  which  infests  the  stems  of  apple  trees,  sometimes 
totally  destroying  them.  This  species  belongs  to  the  genus  Lachnus 
lUig,  Myzoxyle  Blot^  Eriosoma  Leach^  differing  from  Aphis  in  the 
neuration  of  the  wings,  as  well  as  in  the  want  of  tubercles  at  the  ex- 
tremity of  the  body  for  the  secretion  of  honey-dew.   The  antennae  also 

*  The  details  of  the  history  of  this  species  are  given  by  Knight  and  Sir  J.  Banks 
in  the  HorHeuH.  Trans,;  by  Knapp  in  the  Journal  of  a  Naturaliit  i  AnnaleM  Set,  Nai., 
March  18S1 ;  D*Arcilly  in  BuQ,  de  VAead.  Ebboieienne  du  DSpartetnent  de  fEure, 
1834;  Audouin  in  Ann,  Soc.  Ent.  France,  torn.  v.  p.  9.  App. 
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are  shorter  than  in  the  true  Aphides.    Other  species  agreeing  with 
Lachnus  lanigerus  in  the  neuration  of  the  wings,  have  the  body  naked  and 
the  wings  in  repose  carried  flat  upon  the  body.  I  possess  three'small  Bri- 
tish species  of  this  group.     The  very  large  species  which  Mr.  Haliday 
has  conjectured  is  identical  with  Phylloxera,  found  by  Reaumur  in  the 
crevices  of  the  oak,  and  figured  by  him  (MSnu  torn.  iii.  pi.  28.  f.  5 — 14.) 
(Lachnus  Quercus  Burmeister)  agrees  with  these  in  the  wings  being 
carried  flat  upon  the  body,  and  the  body  destitute  of  tubercles  ;  but 
the  apterous  individuals  are  naked,  and  have  the  promuscis  nearly 
three  times  as  long  as  the  body  beneath  which  it  is  extended  in  re- 
pose, reaching  far  beyond  its  extremity  like  a  tail :  from  the  greatly 
magnified  figures  of  this  instrument  given  by  Reaumur,  this  instru- 
ment appears  evidently  4-jointed,  the  penultimate  joint  being  thickened 
and  the  preceding  joint  being  capable  of  great  contraction.  The  genus 
Phylloxera  JFVifMC.  differs  from  the  preceding  in  having  still  fewer  nerves 
in  the  wings  (only  three  simple  ones  upon  the  disc  of  the  wing),  al- 
though these  organs  are  carried  flat  upon  the  back.     M.  Fonscolombe 
has  sent  me  a  specimen  of  the  species  found  by  him  on  the  Elaea  an- 
gustifolia  (Ann.  Sac»  EnL  France^  18S4,  p.  224*.),  with  the  expression 
that  it  certainly  belongs  to  his  genus  Phylloxera ;  and  M.  V.  Audouin 
has  supplied  me  with  both  sexes  of  the  species  found  on  the  oak.  The 
very  minute  species  Vacuna  coccinea  of  Van  Heyden  (to  whom  I  am 
indebted  for  specimens)  has  the  wings  similarly  veined.     The  ge- 
nera Paracletus  and  Forda  V.  H.  (which  I  also  possess  from  their 
talented  describer),  as  well  as  his  g.  Trama,  are  founded  upon  minute 
species  which  reside  in  ants'  nests.*   (R6aumur  also  mentions  finding 
Aphides  in  the  nests  of  these  insects.)   These  insects  are  all  apterous 
as  well  as  the  genera  Rhizobius  Burm.^  and  Atheroides  HaUday,  The 
last-named  author  has  published  some  interesting  observations  on  the 
habits  of  the  species  of  Eriosoma  in  the  AnndU  of  Nat  Hist.y  Nov. 
1838  f,  the  majority  of  the  species  of  which  are  produced  within 


*  I  have  above  (p.  929.  and  234.),  alluded  to  the  fondness  of  ante  for  the  saccha- 
rine matter  secreted  by  the  Aphides,  the  place  of  which  seems  supplied  in  tropical 
climates  by  the  more  numerous  speeies  of  Centrotus  and  allied  genenu 

f  In  Ris80*s  Hist,  Nat,  de  V Europe  MArid,,  tom.  ▼.  1826,  two  new  genera  are  in- 
dicated by  Leach,  namely,  Doralis  (sp.  Fini  IamH,  Dauci  F,,  Ulmi  X«.,  and  Ru- 
micis  £.«.)  and  Fhalaris  (sp.  Cerasi  Le.,  Absinthii  Xe.,  Salicis  Le.,  Vitis  Le,,  Populi 
Le,f  and  Tanaceti  Le,},  without  any  characters;  and  a  new  species  of  Eriosoma  is 
deseribed  under  the  name  of  £.  Olese.     I  do  not  know  the  genus  Adelges  FaUot. 
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gall-Uke  protuberances  on  the  leaves  of  trees.  The  group,  as  pro- 
posed by  Leach,  corresponds  with  LatreiUe's  3d  section  of  Aphis,  and 
comprises  the  Aphides  Gallarum  Ulmi,  Tremuloe,  Xylosthei,  and  Gal- 
larum  Abietis,  all  figured  by  De  Geer,  The  last-named  species  re- 
cedes much  from  the  rest  of  the  family,  and  approaches  nearer  to  the 
Coccidse,  especially  in  the  nearly  globular  form  of  the  swollen  females, 
which  have  very  short  legs,  antennae,  and  proboscis,  but  the  setsa  of  the 
latter  organ  are  capable  of  being  greatly  exserted. 

The  species  pf  this  family  are  greatly  subject  to  the  attacks  of  other 
insects ;  the  larvae  of  the  Hemerobiidae,  the  Coccinellae  in  the  larva 
and  imago  states,  and  the  larvae  of  various  species  of  S3rrphid8e  feed 
upon  them,  and  destroy  vast  numbers,  whilst  they  are  parasitically  at- 
tacked by  numerous  minute  Hymenoptera,  belonging  to  the  families 
Chalcididae,  Proctotrupidae,  Cynipidae,  and  Ichneumcxiidae ;  indeed,  one 
of  the  genera  of  the  Adscitous  Ichneumons  is  named  Aphidius. 
When  an  Aphis  has  received  an  egg  of  one  of  these  parasites,  it  quits 
its  companions,  and  fastens  itself  by  its  ungues  to  the  under  side  of  a 
leaf,  where  it  swells  nearly  into  a  globular  form,  its  skin  stretched 
out  and  dried  up,  and  in  a  short  time  the  perfect  parasite  escapes  by 
a  circular  hole,  the  mouth  of  which  sometimes  remains  like  a  trap 
door.  Some  of  the  fossorial  Hymenoptera  also  provision  their  nests 
with  Aphides  (see  arUet  p.  195.). 

The  species  require  a  careful  monograph,  although  descriptions  of 
detached  species  have  been  given  by  Curtis,  Walker,  Haliday,  Blan- 
chard,  L.  Dufour,  Van  Heyden,  Morrem,  Burmeister,  and  other  recent 
authors. 

The  family  ALEYRODiDiB  consists  of  the  minute  species  of  the  genus 
Aleyrodes  (^.  118.  i.  A.  Chelidonii,  magn. ;  2.  ditto  in  repose,  three 
times  nat.  size),  distinguished  from  the  Aphidae  by  the  broad,  fari. 
nose,  and  nearly  equal-sized  wings,  and  still  more  by  the  transform- 
ations ;  and  from  the  Coccidae  by  both  sexes  being  furnished  with 
four  wings  in  the  perfect  state.  The  head  is  small  (Jiff'  118.  3.),  with 
the  eyes  bipartite  (^.118.  4.),  and  not  emarginate^  as  stated  by 
Latreille  (i2.  An,  tom.  v.  p.  228.)  ;  the  antennae  are  short  and  6-jointed ; 
the  promuscis  is  short,  and  apparently  only  2-jointed,  the  basal  joint 
longest,  and  the  last  short  and  conical,  as  is  also  the  labrum,  from  the 
extremity  of  which  I  extracted  two  curved  setae  in  one  specimen 
(^.  118.  4.)  ;  the  collar  is  short  and  transverse ;  the  abdomen  neither 
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tubercled,  comiculate,  nor  furnished  with  long  thread*  at  the  tip ;  the 
four  wings  are  broadly  oval,  nearly  of  equal  size,  covered  with  a 
white  powder,  the  anterior  having  only  one  strong  central  nerve"  ;  in 
repose  theyare  carried  nearly  horizoatalIy(^.118.  3.);  thelegsare 
short  and  simple ;  the  tarsi  2-jointed,  with  two  ungues  (^.  1 18.  6.). 
The  transformations  of  this  genus  are  extremely  iateresting,  agreeing 
with  those  of  the  male  Coccus  in  the  scale-like  form  of  the  larva,  totally 
unlike  the  imago  (,^.  118.  6.  after  Burmeister),  and  in  the  quiescent 
state  of  the  pupa  covered  by  the  skin  of  the  larva.  We  are  indebted  to 
Reaumur  for  a  minute  account  of  the  habits  of  this  insect  (^Mhnoiret, 
torn.  ii.  m6m.  7.  pi.  25.),  which  feeds,  in  the  larva  state,  on  the  leaves 
of  Chelidonium  majus,  the  cabbage,  oak,  &c.,  and  of  which  the  larva 
and  pups  are  devoured  by  a  minute  Coleopterous  larva,  apparently 
from  R&umur's  rough  figure  of  the  imago  belonging  to  the  Coccinel- 
lideous  genus  Scymnus,  The  type  of  the  genus,  A.  Chelidonii,  was 
regarded  by  Linnseus  as  a  Tinea  (Ph.  T.  proletella,  Syat.  Nat.  vol.  ti. 
p.  889.).  Reaumur  has  given  a  calculation  of  the  number  of  indivi- 
duals produced  from  a  single  female,  showing  that  in  twelve  gene- 
rations the  number  is  at  least  200,000  in  one  year ;  hence,  Linmeus 
observes,  "  Farit  quotannis  200,000  toboles,  dum  12  progenies  ponant 
12  ova  singulte."-!-  These  eggs,  varying  in  number  froxa  eight  to 
thirty-six,  are  arranged  around  a  circular  space,  covered  with  white 
powder,  on  the  undersides  of  the  leaves. 

G.  N.    1437.  Pinicola  and  Aleyrodes  gigantea  and  dubia  of  Ste- 
phens's Calatoffue  are  species  of  the  Neuropterous  genus  Coniopteryx. 


■  Burmeiiter  baa  Incorrectly  reprMented  them  with  nenes  umilar  to 
Coeeiu.     (Handbtieli  d.  Em.  toL  ii.  t.  2.  f.  T.) 

f  Kirbj  and  Spence,  overlooking  thi*  calculMionp  give  900.000  u  the  D 
tggi  produced  b;  ■  liagl*  lodiridiul.    (latnd.  to  Ent.  toI.  iil  p.  S9.) 
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The  section  Monomera,  comprising  those'species  which  possess  but 
one  joint  in  the  tarsi,  terminated  by  a  single  unguis  (^fig,  1 18. 12.  leg  of 
C.  aceris),  is  composed  of  the  single  family  CocciDiB*,  or  scale  insects 
(^^.118.  19.  Lecanium  Hesperidum  %  ),  one  of  the  most  anomalous 
tribes  of  insects  with  which  we  are  acquainted;  and  which  clearly 
proves  that  annulose  animals  may  exist,  which  become  more  and 
more  imperfect  as  they  approach  the  imago  state,  and  which  in  that 
state  lose  all  trace  of  articulations  in  the  body,  as  well  as  of  articu- 
lated limbs  (as  in  the  female  Cocci  and  Aspidioti) ;  becoming,  in  fact, 
inert  and  fixed  masses  of  animal  matter,  motionless  and  apparently 
senseless,  and  which  resemble  nothing  more  nearly  than  the  vegetable 
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excrescences  called  galls  *  :  such,  at  least,  is  the  case  with  many  of 
the  females  in  the  typical  groups.  The  males  (^fig*  118.  7.  Pseudoccus 
W.y  Cacti  Z.),  on  the  other  hand,  become  winged ;  but,  like  certain  of 
the  Ephemeridae,  to  which  they  are  most  analogous,  they  possess  but 
a  pair  of  wings  (carried  horizontally  in  repose,  one  covering  the  other, 
as  in  Jig,  118.  8.),  and  are  furnished  with  two  very  long  anal  setse. 
The  mouth,  also,  of  the  males  in  the  perfect  state  is  completely  obso- 
lete. The  female  is,  however,  furnished  with  a  very  short  3-jointed 
promuscis,  arising,  as  it  were,  from  the  breast,  emitting  several  sets 
(four,  according  to  my  examination,  three,  according  to  M.  Percheron, 
fig,  118.  11.),  capable  of  being  greatly  porrected,  and  inserted  into 
the  bark  or  stems  of  trees  ;  the  antennae  in  this  sex  are, short,  subse- 
taceous,  inserted  before  the  eyes,  generally  composed  of  from  eight 
to  eleven  joints ;  and  the  body  is  apterous,  ovate,  globose,  or  shield- 
shaped  (^fig^  1 18.  17.  Coccus  Cyprseola  $  Dalm.^  18.  C.  gibba  $  Z).), 
often  densely  clothed  with  a  white,  downy,  or  waxen  secretion,  va- 
riously arranged  (^fig*  118.  20.  Dorthesia  cataphracta  $  ).  The  males, 
on  the  other  hand,  have  the  body  elongate  and  depressed  i^fig- 118. 
7.),  the  three  parts  quite  distinct ;  the  head  small  and  rounded;  the 
eyes  composed  of  about  ten  small  grains,  placed  irregularly,  or  com. 
posite,  the  ocelli  wanting ;  the  antennse  more  or  less  elongated ;  the 
thorax  wide,  with  a  large  scuteUum ;  the  abdomen  often  furnished  with 
an  elongated  style,  as  well  as  the  two  setse ;  others  have  the  abdomen 
terminated  by  a  long  brush  of  very  delicate  white  filamentous  setse. 
The  wings  are  large,  having  a  strong  subcostal  nerve,  with  a  slender 
discoidal  longitudinal  nerve,  emitting  an  elongated  branch  near  its 
base ;  behind  this  pair  of  wings  is  attached  a  pair  of  minute  halteres, 
terminated  by  a  short  seta,  which  represent  the  hind  wings.  The 
tarsi  consist  of  a  single  joint  f,  terminated  by  a  single  claw. 

These  insects,  which  are  ordinarily  of  very  small  size,  are  amongst 
the  most  injurious  to  the  interests  of  the  horticulturist  and  arbori- 
culturist :  their  powers  of  propagation  are  excessive  ;  and  when  they 
once  gain  possession  of  a  plant  or  young  tree,  its  death  is  almost  cer- 
tain ;  the  minute  size  of  the  larva  rendering  it  hnpossible  to  extermi- 

*  In  these  respects  it  will  at  once  be  perceived  that  these  insects  ofFer  a  striking 
analogy  with  the  class  Cirrhipeda. 

f  Dalman  fancied  he  perceived  three  joints  in  the  tarsi  of  C.  cryptogamus ;  and 
I  made  a  similar  observation  in  one  of  the  tarsi  of  C.  aceris ;  probably  the  tarsus 
consists  of  the  three  normal  joints  soldered  together. 
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nate  them.  Some  of  the  species  infest  the  vine,  pine-apple*,  and  orange 
trees  in  hot-houses,  where  they  do  great  damage ;  the  continued  heat 
and,  as  Mr.  Curtis  well  suggests,  the  absence  of  those  parasites  which, 
in  the  native  countries  of  those  plants,  keep  them  in  check,  rendering 
their  propagation  continuous,  and  not  annual,  as  in  the  out-of-door 
species.  Sometimes  they  are  so  numerous,  that  I  have  seen  instances 
in  which  the  entire  surface  of  a  branch  of  an  apple  tree  has  been  com- 
pletely covered  with  them.  They  are  well  known  to  gardeners  and 
others  under  the  name  of  scale  insects  and  mealy  bugs ;  the  former, 
especially,  affixing  themselves  to  the  twigs ;  and  the  females,  by  de- 
grees, assuming  the  appearance  of  galls^  whence  they  are  termed 
by  the  French  gall  insects.  The  males,  in  their  earliest  states,  re- 
semble the  females;  but  a  period  arrives  when  the  individuals  of 
this  sex  undergo  a  singular  change.  At  this  time,  they  affix  them- 
selves to  the  plant  for  a  certain  period,  sufficient  to  allow  them  to 
undergo  their  transformations ;  the  pupa  being  inactive,  and  covered 
by  the  skin  of  the  larva,  or  by  an  additional  pellide  (^^.118.  si. 
cocoon  of  C.  cryptogamus  Daltn,  $  ). 

The  following  account  of  the  habits  of  Coccus  aceris,  communicated 
by  me  to  Mr.  Curtis,  from  my  observations  continued  through  several 
years,  will  sufficiently  show  the  habits  of  the  family :  — 

The  males  make  their  appearance  in  the  winged  state  in  May,  when 
the  impregnation  of  the  female  takes  place,  in  the  singular  manner  de- 
scribed by  Reaumur  {Mfyn.  tom.iv.).  The  males,  on  escaping  from  their 
singular  cocoons,  escape  backwards,  the  wings  being  extended  flatly 
over  the  head.  By  the  end  of  June  the  females  have  attained  their 
full  gravid  size ;  and,  on  lifting  up  their  bodies,  their  whole  interior, 
or  the  entire  space  between  the  under  surface  of  the  body  and  the 
bark  of  the  tree,  is  occupied  by  white  flowery-like  matter,  in  which 
the  minute  young  are  to  be  observed,  of  the  size  of  the  smallest  dot ; 
the  dead  body  of  the  parent  forming  a  covering  to  the  young.  In  this 
state  they  are  hexapod,  antenniferous,  active,  and  furnished  with  two 
long  anal  setae.  By  the  end  of  July  the  young  quit  the  body  of  their 
parent,  and  ascend  to  the  extremity  of  the  young  branches;  there 
they  affix  themselves  by  their  rostrum,  gradually  increase  in  size,  and 
lose  their  anal  setse,  as  well  as  their  former  activity.  In  this  state 
they  remain  through  the  winter,  without  any  diversity  of  appearance 

*  See  my  Observations  on  two  species  which  infest  pine-apples,  in  Tratu,  Ent. 
Soc.  vol.  i.  p.  206. 
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indicative  of  the  sexes ;  and  it  is  not  until  the  following  April  that 
this  is  first  perceived,  by  the  further  increased  growth  of  the  females, 
and  by  the  males  assuming  the  pupa  state,  which  is  quiescent,  with 
the  limbs  arranged  upon  the  breast,  the  fore-legs  being  directed  for« 
wards,  a  peculiarity  not  occurring  in  any  other  insects.  They  are 
much  infested  by  Chalcidideous  parasites,  several  species  of  which 
belong  to  a  distinct  genus,  intermediate  between  the  Encyrti  (which 
are  also  parasites  on  this  family)  and  the  Eulophi,  and  which  I  have 
described  under  the  name  of  Coccophagus. 

The  t3rpe  of  this  family  (and  for  which,  of  course,  the  generic  name 
Coccus  must  unquestionably  be  retained,  instead  of  Illiger's  name  Le- 
canium*)  is  the  Coccus  Ilicis  Linn.  (Lee.  Ilicis  Snrm,  vol.  ii.  p.  71.)  ; 
a  species  which  lives  upon  the  Quercus  or  Ilex  coccifera  (a  low  bushy 
shrub,  a  native  of  the  South  of  Europe  or  the  Levant),  and  which 
was  the  insect  which  supplied  the  famous  dye  kokkoq  of  the  Greeks, 
coccum  or  coccus  baphica  of  the  Romans  (whence  the  origin  of  tlie 
terms  coccus  and  coccinum  given  to  cloth  dyed  with  this  production  ; 
whilst  persons  wearing  this  kind  of  doth  were  said  by  the  Ro. 
mans  to  be  Coccinati  (Mart*  lib.  i.  epig.  97.  lin.  6.) ;  the  Chermes  or 
Kermes  of  the  Arabs^  Cremesi  or  Cocchi  of  the  Italians,  and  Alkermes 
of  the  Persians.    The  females  of  this  interesting  species  (for  specimens 


*  Burmeister  unites  into  one  genus  this  species  and  many  others  having  the 
body  of  the  female  greatly  swollen  without  any  trace  of  limbs  or  articulations ;  and 
thoae  which  have  the  body  flat,  slender,  and  shield-like  (L.  Hesperidum,  &c. ),  with 
the  limbs,  antennae,  and  anal  appendages  dutinct ;  the  latter  may  retain  the  name 
of  Lecanium,  C.  Ilicis  that  of  Coccus,  and  C.  Cacti  that  of  Fseudo- Coccus.  Signor 
Costa,  in  his  memoir  published  in  the  third  volume  of  the  Atti  del  JReale  tTIncorr, 
atte  Seienze  naittrali  di  Napaii,  and  in  his  subsequent  monograph  of  this  fiimily,  baa 
made  still  greater  confusion  in  the  nomenclature  of  these  insects,  uniting  C.  Cacti 
and  Folonicus  into  one  genus,  first  named  Diaprostocetus,  and  then  changed  to 
Dactylopius.  The  genus  Chermes  Geoffr.,  including  C.  Hesperidum,  Quercus,  Coryli, 
Rusci,  &c.,  he  first  named  Calimmata,  and  subsequently  Calypticus;  and  some 
smaller  species  analogous  to  C.  cryptogamus  Dabn,,  and  C.  linearis  Latr,,  Riaum, 
tom.  IT.  pL  5.  f.  5 — 7.,  he  has  named  Diaspis.  He  has  changed  many  specific 
names,  and  regarded  many  distinct  species  living  upon  different  plants  as  varieties 
of  the  same  species,  their  differences  of  colour,  form,  and  texture  being  "  secondo  il 
nutrimento  e  Tindole  degli  umori  che  dalle  piante  ritrae**  —  "  o  per  eccessiva  ridon- 
dansa  di  umori  che  la  pianta  gli  somministra,  o  per  la  qualiti  degli  stessi !  *'  and  he 
asserts,  contrary  to  R^umur,  De  Geer,  and  all  other  authors,  and  as  the  result  of 
"  infinite  osservazioni  sopra  migliaja  di  casa,  e  sopra  moltisnme  specie,  che  il  maschio 
sia  simile  aUa  femmina,  tranne  la  sola  figure  un  pooo  piil  stretta,**  &c.,  considering 
the  male  figured  by  R^umur  in  the  act  of  impregnation  as  a  parasitic  Ichneumon ! 
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of  which,  as  well  as  other  species  of  this  family,  I  am  indebted  to 
M.  Boyer  de  Fonscolombe  of  Aix)  are  of  the  size  of  peas,  nearly 
globular,  black,  shining,  and  quite  smooth,  without  the  slightest  traces 
of  articulation.*  Its  history  was  first  traced  by  Vallisnieri,  Garidel 
(Enc.  Aixy  p.  250.  t.  53.),  and  Reaumur  (^Mifn,  torn.  iv.  m6m.  1. 
pi.  5.).  See  also  Loudon's  Arboretum  JBritannicum,  p.  1910.,  .where 
I  have  giyen  an  account  of  the  mode  of  its  culture  and  collection, 
and  Kirby  and  Spence,  vol.  i.  p.  320. 

Another  species,  the  Coccus  Polonicus  Zdnn,  (G.  Porphyrophora 
Sr,),  was  likewise  greatly  employed  in  Poland  as  a  dye,  whence  its 
name  of  the  scarlet  grain  of  Poland.  This  species,  which  is  found 
on  the  roots  of  Scleranthus  perennis,  differs  generically  from  the  former 
in  the  fleshy  texture  of  the  unwieldy  female,  furnished  with  short  an- 
tennae, and  six  very  short  feet,  whilst  the  male  has  a  thick  bushy  tail 
and  a  very  broad  costa  to  the  fore  wings.  My  friend  Burmeister  has 
given  me  specimens  of  this  and  other  interesting  species  in  the 
present  family. 

A  large  species,  allied  to  this,  found  in  Armenia,  upon  the  roots  of 
Poa  pungens,  has  been  described  by  Brandt  under  the  name  of  P. 
Hamelii  (P.  Armeniaca  JBurm.),  Other  European  species  have  been 
employed  in  dyeing,  as  mentioned  by  Kirby  and  Spence,  vol.  i.  p.  322. 
But  the  discovery  of  the  cochineal  insect  of  Mexico,  Coccus 
Cacti  Linn,y  has  almost  superseded  the  employment  of  these  dyes, 
and  has  proved  one  of  the  most  productive  sources  of  the  riches  of 
that  country.  It  is  found  upon  the  Cactus  cochinellifer,  and  is  col- 
lected in  such  quantities  that,  according  to  Humboldt,  800,000  lbs.  of 
cochineal  are  annually  brought  to  Europe,  each  pound  containing 
about  70,000  insects ;  and  Dr.  jBancrofl  estimated  the  annual  con- 
sumption in  England  at  150,000  lbs.,  worth  375,000/.  This  insect, 
which  has  been  imported  by  the  French  into  Algiers,  and  by  the 
Spaniards  into  Spain  f,  with  apparent  success,  and  which  is  to  be 
found  in  many  of  our  hot-houses  on  the  Cacti,  belongs  to  a  genus  dis* 
tinct  from  the  preceding  species,  and  which  I  propose  to  name  Pseudo- 
Coccus,  the  male  (Jig*  118.  7.)  more  nearly  resembling  that  of  the  true 
Cocci,  whilst  the  female  (^g,  118.  9.)  is  more  like  that  of  Porphyro- 
phora, being  slightly  active,  with  short  antennae  and  feet,  and  enveloped 

*  Reaumur  states  that  it  is  covered  with  a  white  powder. 

t  Vincent  in  Annal    Set,  Nat,  toI.  viii.   Ist  series;  and  Theis  in  AnnaL  Soe. 
Ent  France,  torn.  y.  p.  1. 
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in  a  dense  white  cottony  secretion.  My  figure  118.  7.  represents  the 
male  of  this  species ;  8.  ditto,  with  the  wings  closed,  considerably  larger 
than  life ;  0.  the  under  side  of  the  female  magnified ;  lo.  its  antenna ; 
11.  its  promuscis  and  seta,  afler  Percheron;  12.  the  young  larva;  13. 
one  of  its  feet ;  14.  one  of  its  antennae ;  16.  male  pupa. 

Another  valuable  material  obtained  from  a  species  of  this  family 
is  the  Indian  product  termed  lac,  which  is  extensively  used  in  the 
manufacture  of  varnishes,  sealing-wax,  &c. ;  it  is  also  the  basis  of  the 
French  polish,  and  is  used  in  making  waterproof  hats,  as  well  as  in 
dyeing.  The  perfect  insect  has  not  been  described  with  sufficient  pre-^ 
cision  for  modern  scientific  purposes  in  the  memoirs  and  figures  of 
Drs.  Roxburgh  and  Kerr^  above  referred  to :  the  female,  however, 
attaches  itself  to  the  twigs  of  various  trees,  in  which  state  it  is 
called  stkk'lac  ;  when  separated,  pounded,  and  the  greater  part  of  the 
colouring  matter  extracted  by  water^  it  is  called  seedrlac;  when  melted 
down  into  cakes,  lump-lac  /  and  when  strained  and  formed  into  thin 
laminse,  sheWkic.  The  species  is  the  Coccus  lacca  Kerr,  C.  Ficus 
Fabr,    Burmeister  places  it  in  the  same  genus  with  C.  Cacti. 

A  species  allied  to  the  cochineal  is  found  upon  Tamarix  mannifera 
Ehr.y  a  large  tree  growing  on  Mount  Sinai,  the  young  shoots  of  which 
ye  covered  with  the  females,  which,  puncturing  them  with  their  pro- 
boscis, cause  them  to  discharge  a  great  quantity  of  a  gummy  secretion, 
which  quickly  hardens  and  drops  from  the  tree,  when  it  is  collected 
by  the  natives,  who  regard  it  as  the  real  manna  of  the  Israelites.  This 
species,  C.  manniparus  £Ar.,  is  figured  in  the  Symboke PhygiccBhyDr. 
Klug,  to  whom  I  am  indebted  for  specimens. 

A  remarkable  creature,  known  in  the  West  Indies  under  the  name 
of  the  Ground  Pearl,  and  described  by  Guilding  under  that  of  Mar- 
garodes  Formicarum,  from  its  being  chiefly  found  in  ants*  nests,  is 
evidently  also  an  insect  of  this  family.  (See  Latreille  in  Ferusmc 
BuUetiny  January  1831,  and  Literary  GazetUy  June  25.  1831.)  The 
Coccus  ceriferus  Fabr.y  described  by  Anderson  in  his  letters  from  Ma- 
dras (1781),  and  by  Pearson  in  the  PhU,  Trans,  1794,  is  employed 
in  the  production  of  a  white  wax,  the  body  of  the  females  being  en- 
veloped in  a  thick  and  solid  coat  of  wax.  (Comp.  oit/e,  p.  4£9.)  The 
genus  Ceroplastus  Gray  {Spied,  Zool.)  appears  identical  with  this 
insect. 

Various  other  remarkable  modifications  occur  amongst  these  insects  ; 
thus,  in  Aspidiotus,  the  males  have  no  lateral  anal  filaments,  but  the 

VOL.  II.  G  O 
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abdomen  is  terminated  by  a  long  slender  tube ;  in  Monophlebos  the 
(^  antennae  are  very  long,  multi-articulate,  and  verticillate,  and  the  ab^ 
dominal  segments  furnished  with  long  flattened  filaments;  whilst  in 
Dorthesla  (  Cioncps  Leach)  the  antennae  S  &re  very  long,  but  simple, 
and  the  abdomen  terminated  by  a  thick  pencil  of  very  delicate  white 
setae  (frontispiece,  Vol.  I.  ^g*  8.),  and  the  female  (fig.  118.  90.  D. 
cataphractus  Sh.)  is  covered  with  elongated  flakes  of  a  waxy  secre- 
tion, which  in  some  exotic  species  in  my  collection  are  nearly  an  inch 
long.  The  females  in  this  genus,  as  well  as  in  Monophlebus,  remain 
active,  with  the  antennae  and  legs  distinct.  Some  of  the  exotic 
species  are  of  very  large  size.  I  possess  several  males  belonging  to 
the  genera  Monophlebus  and  Dorthesia*,  the  wings  of  which  are  nearly 
an  inch  in  expanse,  and  a  gigantic  female  from  New  Holland,  given 
to  me  by  Mr.  Hope,  which  has  much  the  appearance  and  size  of  the 
full-grown  larva  of  CEstrus  Bovis. 


Order  HETEROPTERA.f 

(Hemiptbra  MaeLeayy  Stephens;  Hemiptera  Hetbroptbra 
Lair,;  Hbmimeroptera  p.  Clairv,;  Rhtngota  p.I^ahr,;  Rhyn- 
CHOTA  p.  Burm, ;  Arthitionathes  p.  Spin,  Bssai  Hem,  HeL 

p.  20.) 

Char.  Wings  four  ;  anterior  pair  larger  than  the  posterior,  lapping 
partly  over  each  other ;  basal  portion  coriaceous,  apical  part  mem- 
branous. 

*  I  cannot  agree  with  M.  Dufbur  in  considering  Dorthesia  as  belonging  to  a 
family  distinct  from  Coccus.  (See  his  Reck,  Anatom,  tur  ka  Himipt.  G.  31.)  The 
males  even  of  my  gigantic  species  are  entirely  destitute  of  a  mouth;  and  the 
nertures  of  the  wings  as  well  as  many  other  characters,  and  especially  the  possession 
of  only  a  pair  of  wings  with  halteres,  agree  with  the  rest  of  the  Coccidee. 

The  numerous  observations  and  drawings  which  I  have  made  in  illustration  of 
this  family  (which  has  engaged  much  of  my  attention)  will  form  the  subject 
of  separate  memoirs. 


f   BXBLIOGE.     RbFEA.    TO   THE    HeTIROFTEEA. 

StoH     Representation  des  Punaises,  4to.  49  col.  pi.  Amsterd.  1788. 
Modeer,  in  Vetensk.  Acad.  Handling.  1 764,  b.  26.  (on  Cimioes).  —  Ditto,  band  29. 
(Ditto.) 
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Body  depresied. 

Antennce  generally  elongated,  filiform. 

Mouth  arising  from  the  anterior  and  inferior  part  of  the  head; 
promuscidate. 

Pupa  active,  semicomplete  (Metamorphosis  semicomplete  Fab,). 

"  Having,  in  the  general  observations  upon  the  Homoptera,  entered 
into  the  question  of  the  rank  of  that  and  the  present  group,  I  shall 
here  merely  notice  the  peculiarities  of  structure  exhibited  by  these 


WUff,     loones  Cimioum.  Erlang.  1801-4.  4ta  pL  90. 
^abridus,     Systema  Rhyogotorum,  8va  Bruns.  1801.  Ed.  Alt  1803. 
Fallen,      Monogr.    Cimicum   Suecias,  in  Vetensk.    Acad.    Handl.    1805-7.    and 

Copenh.    1807.     Specimen  Novum  Hemipt.  dispon.   Method,  exhib.   Lund. 

4to.  1814.  -^  Ditto,  1823,   Supplement  to  ditto,  8vo.   Lund.  1826.  —  Ditto, 

Hemipt.  Suecin,  Lund.  18S6,  8to.  —  Ditto,  ditto,  1829,  luc  1 — 10. 
X.  Dufour.     Recberches  Anat.  et  PhysioL  sur  les  Hemipt  Paris,  4to.  (£ztr.  from 

M^m.   Sev.  Etrang.  torn,  iv.)   1833.  —  Ditto,  in  Annal.  Soc   Ent   France, 

torn.  IL  and  tom.  iii.  —  Ditto,  in  Ann.  ScL  Nat  April,  1831. 
JjoftfrU,     Essai  d*une  Classification  Syst^mat  de  1'Ordre  des  Hemipt,  in  Gu^rin's 

Mag.  Zool.  1833. 
Schdlenberg,     Die  Land  und  Wasserwanzen.  Zuricb,  Sva  1800. 
S,  Seh€{fftr,     Nomenclator  Entomologicus,  12mo.  Regensburg,  1835. 
Jiahn.     Icones  ad  Monographiam  Cimicum,  fiisc.  i.  12mo.  Nurimb.  1825.— Ditto, 

die  Wansenartigen   Insecten,  in  Nos.    1831-9.   ^continued  by  H.   Schafl^). 

Sm.  Svo. 
Sa^,     Hemipt.  of  Rocky  Mountains,  in  Joum.  Acad.   Philadelph.    tom.  !▼•  — 

Ditto,  Descript  of  new  Heteropt   Hemipt  of  N.   Amer.  Sva  1831.    New 

Harmony. 
7%umberg,     Dissert  de  Hemipt  rostratis  Capensibus,  4to.  Upsal,  1829.  (in  4  parts). 

—  Ditto,  Ins.  Hem.  tria  g.  illustr.  Upsal*  1825. 
SchUUng,  in  Beitrage  zur  Entomol.  (Hemipt.  Silesia). 
Giitly  in  Faunus,  1837,Na  2.  (list  of  species). 
BttrmeitUr,     HandL  d.  Ent  vol.  ii.  —  Ditto,  in  Nov.    Act.   Phys.    Nat  Curios. 

▼ol.  xvi.  —  Ditto,  in  Revue  Entomol.  de  Silbermann,  tom.  il 
WaUL     Reise  nach  Spanien. 
Jfettwood,  in  Ann.   Soc  Ent   de  France,  torn.  iii.  1834.  —  Ditto^  in  Trans.  Ent 

Soc.  vol.  ii.  —  Ditto,  in  Mag.  Nat  Hist  n.  s.  vol.  ii. 
Evertmaim,  in  Bull.  Mosc.  1837. 
SpinoUu     Essai  sur  les  H^miptdres,  8vo.    G^nes,  1837.  —  Ditto^  in  BuQ.   Soc 

Cuvierr.  Nov.  1839  (2  n.  g.). 
Audauin  and  Brulii.     Hist.  Nat  Ins.  torn.  ix. 
And  the  general  works  of  King  (Symb.  Physicse),   Griffith  (An.   K.),  SenilU 

(EncycL  M^th.),  Party  (Delect  An.  art.  Braz.)  PaHtot'BeawHntf  Donovan^ 

Drvry,  Coqudfert,  CurtiSf  Zettertiedtt  GuMn,  Boitdwal,  ^ 
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insects.  The  head  is  generally  advanced  and  broad ;  the  eyes  gene- 
rally placed  at  the  sides  of  the  head,  which  enter  the  frontal  cavity  of 
the  prothorax ;  the  ocelli  are  occasionally  present,  and  two  in  num- 
ber ;  the  antennae  are  ordinarily  of  moderate  length,  and  composed  of 
four  or  five  joints* ;  they  are  mostly  filiform^  but  sometimes  have  the 
last  joint  either  thickened  or  very  slender.  In  the  aquatic  species 
(where  porrected  antennee  would  be  inconvenient)  we  find  these  organs 
greatly  reduced  in  size,  and  received  into  cavities  on  the  underside  of 
the  head.  The  mouth  is  of  the  promuscidate  construction  {see  Jig,  119. 
and  12S2.) ;  the  labium  or  canal  being  occasionally  greatly  elongated,  ex- 
tending beneath  the  body,  and  either  3-  or  4-jointed.-|-  The  four  in- 
ternal delicate  setae  represent  the  mandibles  and  maxillae ;  the  maxillary 
and  labial  palpi  are  obsolete  j: ;  the  labrum  is  distinct,  triangular,  and 
more  or  less  elongated,  closing  upon  the  upper  side  of  the  labium  at 
the  base,  when  the  setae  enter  the  labial  canal.  Savigny  has  discovered 
also  a  minute  elongate  tongue,  trifid  in  front,  between  the  base  of  the 
mandibles  and  maxillae,  terminated  behind  by  the  pharynx  in  Nepa.  In 
many  species  which  prey  upon  other  insects,  as  well  as  in  such  as  reside 
beneath  the  bark  of  trees,  the  promuscis  is  very  short.  The  body  is  or*, 
dinarily  rounded,  oval,  or  more  elongate  and  depressed.  The  prothorax 
is  greatly  developed  (although  it  never  covers  the  scutellum  and  wings), 
imitating  in  this  respect,  as  well  as  in  the  great  development  of  the 
mcsothoracic  scutellum,  the  order  Coleoptera :  the  metathorax  is  of 
small  extent ;  on  its  under  side  it  is  furnished  with  two  pores,  which  se- 
crete the  fluid  which  gives  to  these  insects  so  unpleasant  a  scent.  The 
wings,  when  at  rest,  are  carried  horizontally  upon  the  back,  the  mem- 
branous apex  of  one  fore  wing  lying  upon  and  crossing  the  same  part 
of  the  other ;  the  anal  area  of  the  fore  wings  is  narrow ;  the  basal  part 
or  corium  of  this  pair  of  wings  is  often  very  thick,  but  occasionally  it  is 
sufficiently  transparent  to  permit  the  nerves  with  which  it  is  furnished 
to  be  perceived ;  these  nerves,  both  in  the  corium  and  apical  mem- 
brane, vary  considerably  in  number  and  position  in  the   different 

*  In  Hammatocerus,  a  genus  o£  Brazilian  Reduvii,  the  second  joint  is  composed 
of  a  great  number  of  minute  articulations. 

t  The  mode  of  insertion  of  the  joints  of  the  rostrum  or  labium  necessarily  in* 
fiuences  the  mode  of  action  of  this  organ.    (See  Spinola's  Egsai,  p.  26—.) 

f  Savigny  first  discovered  two  minute  oval  pieces  attached  to  the  third  joint  of 
the  labium  on  the  upper  side  in  Nepa,  and  which  he  considers  as  the  labial  palpi» 
observing  that  if  the  sides  of  the  labium  were  not  turned  up,  these  palpi  would  be 
at  the  under  side  of  the  joint,  as  in  the  Orthoptera.  (Man.  An,  ArticvL  pi.  4.  £  3.) 
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genera.  The  fore  wings  rise  wide  apart  at  the  base,  in  order  to  leave 
space  for  the  large  scutellum,  which  is  generally  triangular,  but  some- 
times so  greatly  enlarged  as  to  cover  the  whole  of  the  upper  side  of 
the  abdomen,  leaving  only  the  lateral  margins  of  the  fore  wings  visible. 
The  feet  vary  considerably  in  form  ;  in  the  majority,  however,  they 
are  simple,  and  formed  for  walking ;  the  anterior  paj^  in  some  is  trans- 
formed into  a  pair  of  organs  of  prehension,  whilst  the  hind  feet  in 
t>ther8  are  greatly  dUated  and  toothed ;  these  limbs  are  modified  in 
-the  aquatic  species,  to  fit  them  for  their  functions.  The  tarsi  are 
short,  and  never  composed  of  more  than  three  joints. 

The  structure  of  the  mouth  of  these  insects  indicates  at  once  that 
their  nutriment  consists  solely  of  the  juices  of  plants  or  animals^ 
which  are  pumped  up  the  labial  canal  by  the  gradual  contraction  of 
that  organ,  the  substance  from  which  such  juices  are  derived  having 
been  previously  wounded  by  the  four  sharp  internal  setae.  By  far  the 
greater  proportion  of  these  animals  are  found  upon  plants  from  which 
they  derive  their  nutriment ;  some,  however,  feed  upon  other  and 
weaker  insects,  found  in  similar  situations.  Such  are  their  habits  in 
all  their  stages,  as  they  continue  active,  and  require  food  throughout 
their  whole  existence.  The  larvae  are  distinguished  by  the  total  want 
of  any  appearance  of  the  rudiments  of  wings  ;  whilst,  in  the  pupa,  these 
limbs  are  to  be  observed  upon  the  back  of  the  meso-  and  meta-thorax. 
The  ocelli  are  only  developed  in  the  imago  state. 

The  number  of  species  of  this  order  is  very  great ;  the  majority, 
however,  are  found  in  tropical  countries,  in  which  they  are  mostly  or- 
namented with  a  great  variety  of  beautiful  colours  and  markings,  often 
vying  in  splendour  with  the  most  splendid  of  the  beetle  tribes.  The 
aquatic  species,  on  the  other  hand,  are  uniformly  of  an  obscure  black 
or  brown  colour.  They  rarely  exceed  an  inch  in  length,  whilst  many  are 
not  above  a  line  long :  they  are,  for  the  most  part,  found  in  the  winged 
state  at  the  end  of  the  summer.  Almost  every  terrestrial  species 
in  the  order  emits,  on  being  suddenly  alarnied  or  touched,  a  peculiar 
odour,  more  or  less  disgusting,  and  which  is  so  well  known  in  the 
common  bed-bug ;  but  which,  in  some  few  species  (as  in  Lygaeus  Pas- 
tinaciae),  assumes  a  more  grateful  scent,  probably  resulting  from  the 
nature  of  the  plant  on  the  juices  of  which  it  subsists.  Others  emit 
the  odour  of  acetic  ether,  or  exhalations  similar  to  that  of  the  majority 
of  the  Carabidae.  Fruit,  such  as  raspberries,  &c.,  is  occasionally  ren- 
dered very  offensive  to  the  taste  by  some  of  the  garden  species  having 
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previous] J  passed  over  or  sucked  its  juices.  Some  species,  however, 
are  destitute  of  this  means  of  defence,  and  these  are  chiefly  found 
amongst  the  predaceous  species,  with  a  short  curved  rostrum.  The 
exhalation  of  this  scent  is  not,  however,  continual ;  for,  as  Dufour 
observes,  when  one  of  these  insects  is  observed  without  its  being 
disturbed,  no  scept  is  perceived ;  and  if,  when  suddenly  seized,  it  be 
plunged  into  a  fluid,  innumerable  minute  bubbles  will  be  observed  to 
issue  from  two  pores  between  the  hind  feet,  which,  on  bursting  at  the 
surface,  immediately  emit  the  scent  peculiar  to  the  species.  The 
species  of  Reduvii,  and  other  carnivorous  species,  with  strong  curved 
beaks,  are  able  to  produce,  when  alarmed,  a  smart  pain,  by  plunging 
their  rostrum  into  the  flesh,  and  emitting  a  drop  <^  fluid  discharged 
from  their  salivary  glands.  Others,  at  the  same  time,  make  a  creaking 
noise,  by  the  friction  of  the  fore  part  of  the  metathorax  within  the 
hollowed  base  of  the  prothorax. 

A  peculiarity  occurs  in  some  of  these  insects,  whereof  analogous 
instances  have  already  been  noticed  among  the  Orthoptera,  Homo* 
ptera,  Aphidse,  and  even  in  a  species  of  Chalcididas,  namely,  the  unde* 
veloped  state  of  some  specimens  in  the  imago  state  which  are  never* 
theless  as  capable  of  reproduction  as  others  of  the  same  species  which 
have  acquired  fully  developed  wings.  Thus  the  bed-bug  has  never  been 
observed  but  with  the  minute  rudimental  upper  wings,  somewhat*  re. 
sembling  the  ordinary  wing*cases  of  pupae ;  others,  again,  as  the  species 
of  Gerris,  Hydrometra,  and  Velia,  are  mostly  found  perfectly  apterous, 
whilst  occasionally  they  are  found  with  full-sized  wings.  The  winged 
males  of  Capsus  ambulans  are  stated  by  Fallen  (Jfo»£yr.  Gm,  Suec 
p.  6.)  to  be  always  found  coupled  with  apterous  females.  Chorosoma 
miriformis,  Prostemma  guttula,  Pachymerus  brevipennis^  &c.,  are 
generally  found  with  very  short  wing-covers,  but  occasionally  with 
fulUsized  wings. 

Two  erroneous  opinions  have  been  entertained  with  respect  to  these 
undeveloped  individuals :  first,  that  they  are  pupes,  and^  consequently, 
that  pupae  are  able  to  reproduce ;  and  second,  that  they  belong  to 
distinct  species.  Against  the  first  of  these  opinions,  I  will  only  ob- 
serve that  the  structure  of  the  real  pupae  of  such  specimens  as  subse* 
quently  attain  wings  is  quite  different  from  that  of  these  imperfe^ 
perfect  inaecUt  as  they  may  be  called ;  and,  against  the  second,  I  will 
refer  to  the  analogy  offered  by  the  other  groups  above  alluded  to,  and 
to  the  constant  discovery  of  the  winged  and  imperfect  individuals  in 
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company,  and  of^en  in  copulation  together*  The  specific  identity  of 
the  ordinary  individuals  of  Pyrrhoceris  apterus  (Curtis  B.  E.  pi.  465.) 
having  hemelytra  destitute  of  apical  membrane,  with  such  as  have 
perfect  fore  and  hind  wings,  has  never  been  questioned*  by  writers  who 
continue  to  assert  the  specific  difierences  of  Velia  rivulorum  and 
currens,  and  form  the  winged  specimens  of  Hydrometra  into  a  species 
distinct  from  the  apterous  ones.f  I  must  refer,  however,  to  my 
memoir  on  this  subject  {AnnaUs  Soc.  Eni.  de  France^  18S4). 

Notwithstanding  the  great  diversity  in  structure  which  exists  be- 
tween  the  terrestrial  and  aquatic  species,  it  is  impossible  not  to 
perceive  that  they  unite  to  form  one  groups  having  no  immediate 
connection  with  the  Cicadae  or  other  primary  t3rpes  of  the  Homoptera« 
Mr.  MacLeay,  indeed,  considers  the  transition  to  be  effected  by  the 
Notonectse  and  other  aquatic  species  (^Horm  EnL  p.  376.),  which  co- 
incide with  the  Homoptera  in  the  small  development  of  their  antennae 
and  conical  rostrum  ;  and  with  the  Heteroptera  in  having  the  rostrum 
frontal,  elytra  coriaceous,  and  body  generally  depressed.  Indeed,  he 
even  considers  it  probable  that  they  should  be  placed  in  the  order 
Homoptera,  from  a  fancied  analogy  between  Ranatra  and  Ephemera ; 
a  suggestion  not  likely  to  be  adopted* 

I  have  not  followed  English  entomologists  in  applying  to  this  order 
the  Linnsean  name  of  Hemiptera,  but  have  preferred  employing  the 
sectional  name  proposed  by  Latreille  for  it.  My  reasons  for  this  are, 
1st,  the  circumstance  that  these  insects  are  not  the  types  of  the  Lin- 
nsean order ;  2d,  the  name  Hemiptera  was  intended  by  Linnaeus  to 
express  the  hemielytrate  semicoriaceous  texture  of  the  fore  wings  of 
the  Orthoptera  and  Homoptera ;  and  3d,  the  name  of  Latreille  admi- 
rably applies  to  them. 

Latreille  divided  this  order  into  two  primary  sections  (  Gen,  CrusL^ 
Sfc,  tom.  iiL  p.  109.),  to  which,  in  his  latter  works,  he  applied  the 
names  of  Geocorisa,  or  land  bugs,  and  Hydrocorisa,  or  water  bugs 

*  Even  Mr.  Curtis  figures  an  undeveloped  specimen  of  this  insect)  whilst  his 
description  ib  taken  from  one  with  fully  developed  wings  and  wing-covers. 

I  Mr.  Curtis  has  recently  started  the  idea  that  the  undeveloped  individuals  are 
in  a  state  analogous  to  the  Pseudimago  of  the  Ephemeridae ;  a  supposition  perfectly 
inconsistent  with  the  circumstance  that  the  pseudimago  state  consists  in  the  ex« 
istence  of  a  delicate  pellicle  entirely  enveloping  the  already  fully-developed  limbs 
of  the  imagOi  and  which  it  is  necessary  to  slough  off  before  the  creature  can  perform 
its  perfect  functions.  How  can  this  be  applied  to  the  apterous  but  yet  procreative 
Velise,  or  the  subapterous  Chorosomie,  Fyrrhoceri%  &c.  ? 
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and  scorpions ;  including  amongst  the  former  a  group  which  he  named 
PlotereSy  which  reside  on  the  surface  of  the  water.  This  binary  ar- 
rangement has  been  adopted  by  most  subsequent  authors,  including 
Bunneister.  M .  L.  Dufour,  howeyer,  considered  the  Ploteres  as  a  group 
of  equal  rank  with  the  other  two  sections,  and  which  he  accordingly 
named  Amphibicorises ;  whilst  the  Marquis  Spioola,  in  his  recently 
published  essay  upon  these  insects,  proposes  five  tribes,  —  Nepides, 
Hydrocoryzes,  Galgulites,  Amphibicoryzes,  and  Geocoryzes.  M.  La- 
porte  de  Castelnau,  on  the  other  hand,  regarding  the  habits  of  these 
insects  as  of  more  importance  than  the  situation  in  which  they  exist, 
has  divided  them  into  two  groups,  Haemathelges  (blood-suckers)*  and 
Anthothelges  (flower-suckers) ;  each  divisible  into  aquatic  and  ter- 
restrial species,  characterised  by  the  length  or  shortness  of  the  ros- 
trum, and  the  raptorial  or  simple  form  of  the  feet ;  observing,  <<  Les 
esp^ces  que  la  nature  a  appel^es  a  poursuivre  et  a  chasser  une  proie 
vivante  sont  n^essairement  douses  d'une  intelligence  plus  ^tendue ; 
et,  par  consequent,  sont  plus  avanc^es  dans  Techelle  animale  que  ces 
etres  innocents  qui  doivent  rencontrer  leur  nourriture  sur  leur  route, 
sans  avoir  besoin  de  d^ployer  leur  intelligence  a  la  poursuivre."  (^Essai 
HimipL  p.  3.)  In  the  present  state  of  our  knowledge,  however,  as 
M.  Spinola  has  clearly  shown  (Essai^  p.  38.),  it  is  impossible  to  at- 
tempt a  classification  of  the  order  firom  the  nature  of  the  fluid  food  of 
the  insects  ;  as,  for  instance,  he  notices  that  he  had  repeatedly  ob- 
served both  LygSBites  and  Pentatomites  sucking  the  juices  of  other 
insects,  and  points  out  various  other  objections  to  such  a  mode  of  dis- 
tribution. I  shall  therefore  adopt  the  binary  distribution  of  Latreille. 
But,  as  the  aquatic  species  have  been  regarded  as  most  allied  to  the 
Homoptera,  they  are  here  placed  at  tlie  head  of  the  order,  which  I  shall 
distribute  into  families,  nearly  as  proposed  by  Burmeister  (whose  fa- 
milies appear  far  more  natural  than  many  of  his  genera) ;  retaining, 
however,  the  family  termination  idss,  founded  upon  that  of  the  typical 
genus,  namely :  — 

Section  I.     Hydrocorisa,  or  those  which  reside  in  water,  divided  into 

two  families :  Notonectidse  and  Nepidse. 
Section  2.     Aurocorisa    Westw.  (Geocorisa  Latr.),  or  those  which 

breathe  the  free  air,  divided  into  nine  families :  Galgulidse,  Hy- 

*  Zoadelges  on  Suiguisuges  Dumeril  (Citmnof.   G^n.  p.  216.),  but  merely  di»< 
tinguished  by  the  capillary  termioal  joint  of  the  antennee 
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drometridaei  Acanthiidse,  Reduviids,  Cimicidse,  Tingidse,  CapsidsBi 
Lygsidsy  Coreidae,  and  Scutelleridee. 

The  first  section,  Hydrocorisa,  is  entirely  composed  of  aquatic 
species,  in  which  the  antennae  are  very  short,  and  concealed  in  cavities 
beneath  the  eyes ;  their  legs  are  more  or  less  fitted  for  action  in  the 
water^  being  generally  ciliated  in  the  posterior  pairs,  with  rarely 
more  than  2-jointed  tarsi,  whilst  the  fore  legs  are  short  and  fold,  form- 
ing a  pair  of  claws,  whereby  the  insects  seize  their  prey,  which  consists 
of  other  insects.  The  eyes  are  often  of  a  very  large  size.  There  is 
considerable  diversity  in  tlie  structure  and  movements  of  the  species 
of  this  section  ;  Notonecta  and  its  allies  being  admirably  formed  for 
swimming,  whilst  the  Nepidse  are  very  slow  in  their  movements  in  the 
water,  their  legs  scarcely  serving  them  as  oars ;  and  yet  they  are 
equally  predaceous  with  the  rest.  Living  in  an  element  not  fitted 
for  respiration,  they  are  compelled  to  resort  to  its  surface  con- 
tinually to  obtain  fresh  supplies  of  air ;  this  is  easily  effected  in  the 
Nepidse  and  Ranatrse,  by  the  assistance  of  the  two  appendages  at  the 
extremity  of  the  body,  which  conduct  the  air  to  the  two  spiracles 
placed  at  the  sides  of  the  anus,  which,  from  the  researches  of 
Dufour,  are  the  only  ones  the  insect  possesses,  the  others,  although 
placed  in  the  ordinary  situations,  being  merely  rudimental.*  In  the 
Notonectidae,  the  extremity  of  the  body  is  thrust  out  of  the  water, 
whereby  a  supply  of  air  is  introduced  beneath  the  wings  and  the  upper 
surface  of  the  abdomen,  where  it  is  retained  by  the  rows  of  hairs  with 
which  the  segments  are  dorsally  furnished,  at  least  in  Notonecta. 
(Dufour,  AfuU,  Hhnipt,  pi.  7*  f.  94.)  The  connection  of  these  insects 
with  the  Aurocorisae  is  admirably  effected  by  the  genera  Galgulus, 
Pelogonus,  and  especially  by  means  of  my  genus  Aphelocheirus,  as 
subsequently  noticed. 

Nearly  all  the  Hydrocorisae  are  of  a  dull  brown  or  obscure  black 
colour. 

*  See  the  obsexrations  of  M.  Spinola,  referred  to  beneath,  relative  to  the  respir- 
ation of  the  Belostomie. 

The  insects  of  this  section  have  afforded  to  M.  Behn  the  discovery  of  the  cir- 
culation  of  a  fluid  through  their  legs.  (See  Ann,  Soe,  Ent  de  France^  1835.  p.  55. 
App.)  This  discovery  has  been  denied  by  M.  Dufour,  whilst  M.  Wesmael  has 
confirmed  it,  explaining  Dufour*s  denial  of  the  fact  by  stating  that  he  had  ex. 
amined  them  in  cold  weather,  in  whieh  M.  Wesmael  finds  that  the  phenomenon  is 
not  visible.     (TVans.  Ent,  Soe,  vol.  ii.  p.  17.) 
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The  species  of  the  first  family,  Notohbctidx*,  are  disttnguiihed  by 
their  pre-eminently  natatorial  habits,  their  hind  pair  of  legs  being  greatly 
elongated  and  strongly  ciliated,  forming  a  pair  of  oars  (generally  without 
Ungues),  whence  these  insects  have  obtained  the  name  of  boat-flies 
{^-  119. 1.  Hotonecta  furcata).    Their'general  form  is  also  much 


Fig.  119. 


better  fitted  for  swimming  than  any  of  the  rest,  being  more  boat- 
shaped,  with  the  head  nearly  as  wide  as  any  other  part  of  the  body  i 
although  they  prey  upon  other  Insects,  the  fore  legs  are  not  raptorial, 
being  simply  incurred,  the  anterior  tarsi  being  two-jointed,  and  termi- 
nated by  two  ungues  {fig.  119,  a.);  the  middle  legs  are  also  similarly 
formed  to  the  anterior  pair,  except  that  the  femora  are  furnished  be- 
neath at  the  base,  in  Notonecta,  witli  a  pencil  of  hairs,  and  near  the 
apex  with  a  short  spine,  which  I  have  not  seen  noticed  by  authors.  The 
elytra  are  generally  deflexed  at  the  sides  ;  the  eyes  are  very  large,  and 
bi-emarginate  behind  {fig.  1 19.  S.) ;  the  antenme  {fig- 1 19. 7.)  inserted 
behind  and  beneath  the  eyes,  4-jointed,  the  basal  joint  inserted  at  its 
side,  the  others  diminishing  in  size.  The  rostrum  {fig.  1 19.  a.  and  4.) 
is  short,  thick,  and  apparently  only  S-jointed ;  with  this  instrument 
they  are  enabled  to  inflict  a  painful  wound,  thrusting  its  extremity  into 
the  flesh,  into  which  they  also  introduce  their  setaceous  maxitln  and 
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SahSttrg.     ObHTT.    qund.    Histor.    Notoneet.   impriniii    Fennicanun  iUoibwilci. 

Ab«E.  4to.  1819. 
Lsak.     Od  tb«  Clavif.  of  the  NotoDectidn,  LlnD.  Trans.  voL  liL 
FaOai.     Hjdrooaride*  el  Naucoridei  Suecio,  Lund.  18H.  Svo. 
SfntvAa.      Eoai  tiu  lea  Hfmipt. 
And  the  otfaer  gencial  work*  on  the  ordar. 
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mandibles,  the  latter  of  which  are  armed  at  the  sides  with  twelve  fine 
recurved  teeth  :  Jig.  119.  5.  represents  one  of  the  mandibles  entire^ 
and  the  base  ^  the  other,  and  of  the  two  maxillsB  ;  fig,  119«  6.  shows 
the  extremity  of  the  mandible  more  strongly  magnified.  These  organs 
are  introduced  into  the  labium,  through  an  orifice  on  the  upper  side 
of  the  basal  joint,  represented  mfig*  119. 4.,  whi^h  is  ordinarily  covered 
by  the  upper  lip  (^.119.  3.).  (These  figures  of  the  mouth  of  No- 
tonecta  are  copied  firom  original  drawings  made  by  R.  Templeton, 
Esq.) 

The  name  of  the  typical  genus,  Notonecta,  aUudes  to  the  singular 
habit  which  these  insects  have  of  swimming  on  their  backs,  vaiious  pe- 
culiarities in  their  organisation  being  in  harmony  with  this  peculiarity, 
as  pointed  out  by  Dufour ;  such  as  the  inclined  position  of  the  head 
towards  the  breast,  the  form  of  the  eyes  enabling  the  insect  to  see 
both  above  and  below,  &c.  When  stationary  at  the  surface  of  water, 
as  is  much  their  custom  in  still  hot  weather,  they  very  quickly  obtain 
intelligence  of  the  approach  of  danger ;  when,  by  a  single  stroke  of 
their  long  paddles,  which  are  ordinarily  kept  stretched  at  full  length, 
as  represented  in^.  119.  i.,  they  descend  into  the  water  out  of  sight. 
Their  motions  are  very  quick  in  their  own  element,  but  on  the  ground 
they  are  scarcely  able  to  walk.  They  are  able  to  fiy  well,  their  hind 
wings  being  exceedingly  delicate. 

The  larvffi  and  pupae  differ  only  from  the  imago  in  their  smaller 
size,  and  in  wanting  wings;  in  the  pupae  the  rudiments  of  these  organs 
are  enclosed  in  the  small  flat  tubercles  on  the  back:  they  have  the  same 
habits  as  the  imago.  Frisch  (tom.  vi.  tab.  13.),  DeGeer,  and  Rose! 
have  illustrated  the  preparatory  states  of  these  insects :  according  to 
the  last  named  author,  the  eggs  (which  are  attached  to  the  stems  and 
leaves  of  aquatic  plants,  and  are  of  an  oval  form)  are  hatched  in  fifteen 
days ;  the  young  make  their  appearance  at  the  beginning  of  the 
spring,  and  the  parent  survives  until  they  have  arrived  at  maturity. 

The  genus  Ploa  is  remarkably  distinguished  by  the  elytra  being 
entirely  coriaceous,  and  uniting  together  by  a  straight  suture,  not 
overlapping  each  other  in  the  least. 

The  genus  Corixa  is  distinguished  by  several  peculiar  characters ; 
the  prothorax  being  advanced  behind  over  the  scutellum  :  the  body  is 
flattened  above.  The  three  pairs  of  legs  are  all  differently  organised, 
the  fore  legs  being  imperfectly  prehensile,  the  tibiae  being  short,  and 
the  tarsi  composed  of  a  single  large  and  ciliated  joint  {^fig*  119.  0.), 
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The  middle  legs  are  slender,  and  armed  with  remarkably  long  and 
slender  claws,  whilst  the  hind  legs  are  long,  with  the  two  tarsal  joints 
Tery  broad,  ciliated,  and  well  adapted  for  swimming.  The  same  struc-^ 
ture  exists  in  the  larvae  of  this  genus,  except  that  I  cannot  perceive 
any  trace  of  articulation  in  the  hind  tarsi,  which  consist  of  a  single 
joint.  I  have  observed  great  numbers  of  these  insects  of  different 
species  congregated  and  huddled  together  at  the  surface  of  the  water 
beneath  the  ice  when  frozen  ;  many  of  them  had  hold  of  each  other, 
and  they  appeared  very  inactive.  The  species  of  this  family  are 
widely  distributed,  and  are  found  in  almost  all  parts  of  the  world. 
The  exotic  species  require  a  minute  revision,  being  (as  evidently 
proved  by  our  British  species)  extremely  variable  in  their  markings. 


The  second  family,  Nepidje*,  has  the  body  depressed  (^.  119.  lo. 
Nepa  cinerea)  ;  the  head  small,  with  large  lateral  eyes ;  the  fore  iegs 
strongly  raptorial,  having  the  coxae  very  long;  the  thighs  dilated,  with 
a  notch  along  the  inner  edge  to  receive  the  tibia,  which  is  curved  and 
united  with  tlie  tarsus  (Jig.  119.  ii.),  composed  of  a  single  joint,  or- 
dinarily without  ungues  f ;  the  two  other  pairs  of  feet  are  alike  in 
structure,  and  formed  for  creeping  amongst  the  roots  of  aquatic 
plants,  with  2-jointed  tarsi,  furnished  with  two  ungues.  The  ex- 
tremity of  the  body  in  the  typical  species  is  furnished  with  two  long 
and  slender  filaments,  the  use  of  which  has  been  noticed  above.     The 
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The  general  works  of  SpiwAa^  BurmeUter,  Laporte,  Dufottr,  ZMenUdt^  FaBen,  Fa-- 
brieius,  and  others  upon  the  entire  order. 


f  The  structure  of  the  fore  legs  of  Ranatra  has  much  puzzled  some  authors : 
fhuB  Geoffroy  mistook  them  for  antennae,  whilst  Mr.  Curtis  considers  that  the 
femur  and  tibia  are  united  with  a  strong  tooth  on  the  inside  at  their  union,  and 
terminated  by  a  two-jointed  tarsus.  Analogy  with  such  genera  as  Mantis,  or  even 
Nepa,  is  sufficient  to  show  the  incorrectness  of  this  description,  and  that  the  tooth 
on  the  under  side  of  the  limb  indicates  that  part  of  the  femur  which  acts  in  ooncert 
with  the  tip  of  the  raptorial  tibia.  Latreille  and  Savigny  more  philosophically  de- 
scribed this  <*  crochet  terminal,"  as  *'  form^  de  la  jambe  et  du  tarse  r^unies.*'  (^Mh%* 
An,  foiM  Fert,  p.  60.) 
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antennse  are  very  short  and  variable  in  structure ;  they  appear  to  be 
on]y  3-jointed  in  the  typical  species  (^fig*  119. 16.  ant.  of  Ranatra,  and 
see  Curtis),  whilst  in  Belostoma  (^fig*  119.  17.)  and  in  Sphserodema 
(Laporte,  Hh^ipU  pi.  52.  f.  1.)  they  are  4-jointed,  the  middle  jointd 
being  sometimes  greatly  developed  on  one  sidei  The  rostrum  is  a 
short  but  robust  instrument,  the  labium  being  composed  of  three 
joints,  and  having  on  its  front  side,  at  the  extremity  of  the  second 
joint,  a  pair  of  oval  lobes,  first  noticed  by  Savigny  in  Nepa  {Mim. 
An.  sans  Vert  pi.  4.  f.  3  d,  and  my  Jig,  119.  13.  x  ).  I  have  also  ob- 
served them  in  several  species  of  Ranatra,  &c.  (^g.  119.  12.  x  ).  I^ig, 
119. 13.  further  exhibits  the  place  of  insertion  of  the  slender  mandi- 
bles and  maxillae,  which  are  here  drawn  out  of  their  sheath  (the 
labium),  at  the  orifice  rejpresented  dark  in  the  basal  joint  (ana- 
logous to  that  represented  in  Jig.  119.  4.),  as  well  as  the  semicorneous 
tongue  trifid  in  front,  and  having  the  pharyngeal  orifice  at  its  basew 
The  description  given  by  L.  Dufour  (^Rech.  Hemipi,  pi.  6.  f.  81.)  of 
these  internal  organs,  is  quite  at  variance  with  the  account  of  Savignyi 
and  all  other  authors. 

These  insects  are  very  predaceous,  feeding  upon  other  insects,  espe- 
cially the  larvae  of  Ephemerae.  Their  motions  are,  however,  very 
Blow.  Tlie  females  of  the  typical  genus  deposit  their  eggs  in  the 
water ;  they  are  of  an  oval  form,  and  surmounted  by  seven  elongated 
filaments  {Jig*  119.  14.),  which  serve,  whilst  the  egg  is  in  the  oviduct, 
to  form  a  kind  of  cup  for  the  reception  of  the  succeeding  egg,  but 
which  are  recurved  when  the  egg  is  discharged.  The  eggs  of  the 
genus  Ranatra  are  more  elongated,  and  are  furnished  above  with  two 
slender  setae.  According  to  Rosel,  they  are  deposited  at  random  in  the 
water,  but  GeoflFroy  states  that  they  are  introduced  into  the  stems  of 
aquatic  plants,  the  elongated  filaments  being  alone  exposed.  M. 
Dufour  has  described  the  eggs  deposited  by  two  species  of  Naucoris, 
which  differ  considerably  from  those  of  Nepa  and  Ranatra.  The  fe- 
males of  some  species  of  Belostomae  carry  their  eggs  upon  their  backs^ 
arranging  them  in  a  single  layer  with  great  symmetry.  The  young 
insects  resemble  their  parents,  except  that  those  which  ultimately 
obtain  elongated  anal  filaments  have  the  body  terminated  at  first  by  a 
short  point  {JigA\9.  16.  young  larva  of  Nepa).  Frisch,  De  Geer, 
Rosel,  Swammerdam,  and  Geoifroy  have  illustrated  the  transforma- 
tions of  the  three  genera  found  in  England,  whilst  M.  Dufour  has 
elaborately  detailed  the  anatomy  of  Nepa  and  Ranatra  {Ann.  Gin.  d€ 
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Scienc. Phgnq.  Brtia,  torn.  vii.  and Recherch.  ffem^,).  The  last-named 
genus  is  remarkably  elongated,  with  very  long  and  slender  feet  and 
anal  filaments.  Like  the  rest  of  the  fiimilyi  it  is  able,  when  disposed, 
to  leave  the  water  and  take  wing.  I  have  seen  one  descend  into  a 
pond,  when  it  had  the  greatest  difficulty  to  immerge  itself,  owing  to 
the  dryness  of  the  anal  filaments ;  at  the  same  time  I  noticed  that  it 
did  not  move  its  four  hind  legs  in  concert.  The  other  British  genus 
Naucoris  is  especially  interesting  in  the  arrangement  of  the  order, 
from  its  more  perfect  powers  of  swimming,  the  four  hind  legs  being 
well  fitted  for  this  action ;  in  this  respect,  as  well  as  in  the  breadth  of 
the  head,  approaching  the  Notonectidae ;  but  the  fore  legs(  ^.  119. 18.) 
are  more  perfectly  raptorial  than  in  any  of  the  other  Nepidse,  the 
femora  being  greatly  dilated.  In  the  Crochard  edition  of  the  Rigne 
Anitnai(Ifu.  pi.  93.  f.  5.  c),  this  leg  is  described  and  figured  as  wanting 
the  anterior  tarsus,  but  this  part  clearly  exists ;  the  rostrum  is  short 
(Jig*  120.  1.).  The  genus  Belostoma  comprises  some  of  the  most 
gigantic  species  of  this  order,  being  three  inches  long.  These  are 
peculiar  to  the  waters  of  the  tropics :  their  ovate  depressed  form,  and 
the  more  natatorial  structure  of  the  hind  feet,  fits  them  better  for  swim- 
ming than  the  Nepae  and  Ranatrse.  The  fore  feet  of  the  large  species 
are  peculiar,  having  the  tarsi  distinctly  2-jointed,  but  quite  incorpo- 
rated  with  the  extremity  of  the  tibtse,  and  terminated  by  a  long,  slender, 
and  acute  unguis.*  In  some  of  the  smaller  species  (G.  Dipionychus 
Z^.),  there  are  two  short  ungues  in  the  anterior  tarsi,  which  are 
more  distinct,  and  they  are  also  furnished  with  a  short  basal  (Sd)  joint 
easily  visible  firom  beneath. 


The  second  section  of  the  order  has  been  named  Geocorisa  by 
Latreille,  the  greater  number  of  the  species  being  terrestrial ;  some, 
however,  are  found  upon  the  surface  of  water ;  and  hence  these,  al- 
though closely  allied  in  general  structure  to  the  other  Geocorisa, 
have,  on  that  account,  been  separated  by  L.  Dufour  into  a  distinct 

*  In  the  larva  the  fore  feet  are  terminated  by  two  ungues.  M.  Spinola  also 
states  that  the  males  of  the  large  Bnuilian  species  B.  grandis  have  also  two  ungues. 
He  also  asserts  that  the  male  Belostoms  and  both  sexes  of  Sphserodema  have  the 
ordinary  organs  of  respiration  ;  whereas  in  the  female  Belostoms  the  spiracles  of  the 
abdomen  (except  the  last  pair)  are  obsolete ;  and  further,  that  the  two  anal  ap- 
pendages of  this  genus  are  in  no  wise  employed  in  the  act  of  respiration.  (Rev, 
ZooL  Soe,  Cuvierr,  1839,  p.  112.)  It  is  on  this  account  that  Spinola  has  separated 
the  Nepides  as  a  distinct  primary  tribe  of  the  order  from  the  rest  of  the  Hydrocorit es. 


HETEROPTERA.  —  GALGULID^.  463 

aectioD,  Amphibicorisai  an  inappropriate  name,  because  the  species 
sever  reside  in  the  water.  In  order  to  retain  the  section  in  its  ex- 
tent so  well  characterised  by  Latreille,  and,  at  the  same  time,  to 
avoid  his  misnomer,  I  have  proposed  for  them  the  name  of  AuRoco* 
jtis  A,  or  such  as  live  in  the  open  air.  From  the  Hydrocorisa  they  are 
ordinarily  distinguished  by  the  greater  length  of  the  antennae,  which 
are  not  minute,  and  concealed  in  cavities  beneath  the  eyes ;  and  by 
the  legs,  fitted  for  running  or  walking,  and  not  for  swimming.  At 
the  same  time,  however,  as  if  to  show  the  impossibility  of  confining 
nature  within  the  limits  of  our  arrangements,  the  Galgulidse  (which 
have  hitherto  been  arranged  with  the  Hydrocorisa,  but  which  differ 
therefirom  in  not  residing  in  the  water),  as  well  as  tlie  genus  Pelogo- 
nas,  have  the  antennss  minute,  and  concealed  in  cavities  beneath  the 
eyes ;  whilst  Aphelocheirus  still  more  nearly  approximates  to  Nau* 
coris,  in  being  truly  aquatic,  whilst  the  elongated  structure  of  its  ros* 
trum  proves  its  decided  affinity  to  Pelogonus  and  Acanthia.  It  is 
always  amongst  these  osculant  but  highly  interesting  groups  that  the 
systematist  is  baffled. 


The  third  family,  GALOULiDiS,  or  the  first  of  this  section  (^g.  119* 
19.  Galgulus  oculatus.  North  America),  consists  of  very  few  species,  dis- 
tinguished by  the  cursorial  structure  of  the  hind  legs ;  the  short,  broad^ 
and  depressed  form  of  the  body ;  broad  head,  with  pedunculated  eyes ; 
short  rostrum  (j^- 119,  31.  head  sideways),  and  small  antennae,  in- 
serted in  a  cavity  beneath  the  eyes,  and  composed  of  four  joints 
(^.  119.  90.),  the  third  of  which  is  small,  and  has  been  overlooked 
by  some  authors ;  the  fore  legs  are  more  or  less  raptorial,  consisting  of 
a  broad  or  very  broad  femur,  slender  tibia,  and  a  tarsus  consisting,  in 
Galgulus,  of  a  single  joint  furnished  with  two  long  slender  ungues,  but 
formed,  in  Mononjrx,  into  a  slender  curved  hook  without  ungues ;  the 
fore  feet,  in  this  genus,  being  more  pre-eminently  raptorial  than  in 
Galgulus ;  the  other  tarsi  are  2-jointed,  with  two  ungues ;  the  two  ocelli 
are  minute,  and  placed  on  the  front  of  the  face,  between  the  eyes. 

The  form  of  the  fore  feet  and  the  pedunculated  eyes  clearly  show 
that  the  insects  of  this  family  are  predatory,  feeding  upon  other  in- 
sects ;  whilst  the  presence  of  ocelli,  and  the  structure  of  the  hind 
legs,  indicates  them  to  be  cursorial,  and  not  natatorial ;  it  is,  accord. 
ingly>  upon  the  margin  of  water  that  these  insects  are  stated  to 
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reside,  burying  themselves  in  the  sand,  especially  in  the  larva  state. 
Fabricius,  however,  states  that  Mononyx  raptoria  *^  habitat  in  Ame- 
rica meridionalis  aquis."  (Syst  Rh,  p.  1 1 1.)  M.  Desjardin  has,  how- 
ever, described  the  habits  of  a  Mauritian  species,  which  is  found 
under  stones  and  wet  leaves  on  the  coast  of  Mauritius.*  (^Ann*  Soc. 
Ent.  France^  18S7,  p.  24-0.) 

The  species,  according  to  Burmeister,  are  peculiar  to  America ;  I, 
however,  possess  species  from  several  parts  of  Africa ;  and  Messrs. 
Hope  and  Darwin,  as  well  as  the  Jardin  des  Plantes,  possess  species 
from  New  Holland ;  another,  also,  was  found  by  M.  Desjardin  in  the 
island  of  Mauritius.  In  Calliaud's  work  on  Egypt  another  species  is 
evidently  represented  in  vol.  ii.  pi.  58.  f.  28.  Latreille  described  it 
doubtingly  as  a  Pentatoma,  the  specimen  having  been  lost,  but  the 
figure  leaves  scarcely  any  doubt  that  it  is  one  of  this  family.  I  also 
possess  a  pupa  of  Galgulus  from  the  interior  of  South  America,  which 
differs  from  the  imago  in  the  smaller  size  of  the  prothorax,  and  broader 
xnesothorax,  which,  as  well  as  the  metathorax,  has  rudimental  wing- 
covers  ;  the  tarsi  of  the  hind  legs  appear  only  1 -jointed,  like  the  fore 
tarsi,  with  two  ungues ;  the  eyes  are  very  prominent,  and  the  ocelli 
wanting ;  the  larva  of  Mononyx,  described  by  Serville  and  St.  Far- 
geau  (Enc,  Mith,  tom.x.  p.  271.),  differs  (like  the  imago)  in-  the  less 
prominent  eyes  ;  the  anterior  tibia  and  tarsus  are  united  into  a  hook^ 
and  the  second  abdominal  segment  is  armed  with  a  central  recurved 
spine. 

The  family  is  especially  interesting  with  respect  to  the  classifica- 
tion  of  the  Heteroptera ;  agreeing  with  the  typical  Nepidas  in  the 
prominent  eyes,  short  rostrum,  raptorial  fore  legs,  and  slender  hind 
legs ;  but  the  evidently  cursorial  habits  of  the  insects  on  the  margin 
of  water  induces  me  to  remove  this  family  from  the  Hydrocorisa  to 
the  Aurocorisa.  Burmeister  adds  the  genus  Pelogonus  to  this  family  ; 
but  the  structure  of  its  rostrum  indicates  a  closer  relation  with 
Acanthia.  The  present  situation  of  the  family,  however,  interrupts 
the  passage  from  Naucoris  to  Acanthia,  so  beautifully  effected  by 
means  of  the  genera  Aphelocheirus  and  Pelogonus. 

*  This  species  differs  from  all  the  others  in  having  the  elytra  united  together  in  a 
straight  suture,  and  soldered  to  the  scutellum  without  any  wings.  Messrs.  BrulU 
and  Serville  in  a  supplemental  notice,  consider  the  elytra  as  wanting,  and  the  insect 
as  covered  by  a  large  scutellum.  Having  carefully  examined  Desjardin*s  specimens 
in  the  collection  at  the  Jardin  des  Plantes,  I  am  convinced  of  the  correctness  of  hb 
description. 
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The  fourth  fomily,  Acamthiidx.  coneistB  alio  of  but  few  species, 
of  small  size)  but  interesting  structure,  distioguiBhed  b;  their  large 
eyes,  oval  depressed  bodies,  long  and  simple  legs,  and  long  and  slender 
rostrum,  the  second  joint  of  which  is  greatly  elongated  and  straight. 
This  character  exists  in  three  genera,  which,  in  several  other  im- 
portant respects,  diSer  from   each  other,  namely,  Acanthia  Latr. 

Fig.  120. 


(Salda  Fabr.)  {Jig.  120. 10.  A.  saltatoria),  Pelogonus  Lair.  {Jig.  120. 
9.  Pelogonus  msrginBtus),  and  Aphelocheirus  Wetlw.  (vol.  i.  frontisp. 
fig.  7.).  In  the  first  of  these  genera,  for  which  I  retain  the  name  of 
Acanthia' (which  the  Germans  give  to  the  bed-bug,  which  ought 
surely,  however,  to  retain  the  generic  name  of  Cimex),  the  ontennaa 
are  nearly  half  the  length  of  the  body,  the  terminal  joints  not  thinner 
than  the  preceding  {^g.  120.  lo.)  ;  the  legs  are  formed  for  running ; 
the  ocelli  are  present  between  the  eyes;  and  the  rostrum  is  elon- 
gated {fig.  120.  II.).  These  are  minute  insects,  found  on  the  borders 
of  rivers  and  other  water,  as  well  as  the  sea-shore;  and  possessing 
great  acUvity,  both  in  running  and  flying :  they  also  leap  tolerably 
well.  The  tarsi  are  S-jointed,  the  basal  joint  being  concealed  on  the 
upper  side ;  the  ungues  are  long,  and  without  pulvilH.  I  possess  the 
pupa  of  A.  saltatoria,  which  differs  from  the  tmago  in  the  want  of 
ocelli,  in  having  the  rudiments  of  the  fore  wings  half  the  length  of 
the  abdomen;  those  of  the  bind  wings  are  only  slightly  visible  be* 
tween  the  other  two. 

The  genus  Pelogonus  {fy.  120.  a.)  is  another  of  the  links  imme> 
diately  connecting  the  two  sections  of  the  order,  agreeing  with  the 
Galgulidee  in  general  characters,  except  in  having  the  fore  feet 
simple ;  whilst  it  agrees  with  Acanthia  in  the  peculiar  structure  of 
its  rostrum  {Jig.  120.  9.),  but  differs  in  the  shortness  of  its  antenose. 
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Bormdster  has  removed  it,  however,  far  from  Acanthia,  and  placed  it 
in  the  family  Galgulids.  M.  L^on  Dufour,  howeyer,  observes  that, 
in  regard  to  their  external  and  internal  structure  and  economy,  Acan* 
thia,  Pelogonus,  and  Leptopos  ought  to  form  a  distinct  family,  whose 
natural  situation  is  at  the  end  of  the  Geocorisa,  and  to  which  Gai- 
gulus  should  perhaps  be  united*  P.  marginatus,  the  type  of  the  genus, 
is  found  in  the  south  of  France  and  Spain^  on  the  banks  of  rivers, 
where  it  probably  feeds  upon  smaller  insects  ;  it  runs  very  quick,  and 
is  able  to  leap  well.  Its  larva,  described  by  Dufour,  is  somewhat 
smaller  than  the  imago,  and  more  rounded,  but  it  has  the  same  ge- 
neral structure  (except  in  wanting  wings)  ;  it  is,  however,  unable  to 
leap:  it  inhabits  beneath  the  moist  sand,  but  runs  out  when  the 
ground  is  shook ;  the  head  is  somewhat  rostrated.  This  is  the  only 
species  yet  described,  but  I  am  acquainted  with  one  of  the  same  size, 
brought  from  Australia  by  Mr.  Darwin,  and  a  third  twice  its  size. 

The  other  genus,  which  I  provisionally  place  in  this  family,  on  ac- 
count of  the  identical  form  of  the  rostrum  {fig,  120.  7.),  is  Aphelo- 
cheirus  Wesiw,^  founded  upon  Naucoris  sestivalis  Fab,  (vol.  i.  frontisp. 
%*7.)i  the  peculiar  structure  of  which  has  been  overlooked  by 
authors,  who  continue  to  cite  it  as  a  species  of  Naucoris,  from  which 
it  differs  in  having  simple  fore  feet,  and  in  the  great  length  *and  slen- 
derness  of  the  rostrum.  In  respect,  however,  to  its  aquatic  habits 
and  natatorial  hind  feet,  it  assimilates  to  that  genus ;  thus  forming  a 
beautiful  link  between  it  and  Pelogonus.  I  have  had  the  good  fortune 
to  capture  this  interesting  insect  in  the  river  Evenlode,  near  Ensham, 
Oxon ;  it  swims  very  fast,  using  its  hind  legs  chiefly^  but  crawls  very 
slowly,  using  its  four  fore  feet ;  its  antennas  are  much  longer  than  in 
the  other  water  species ;  all  the  tarsi  are  slender  and  2-jointed,  with 
two  slender  ungues.  My  British  specimens  have  but  short,  rudimen* 
tal,  oval  hemelytra,  like  those  of  the  bed  bug ;  but  I  possess  one  of 
Bo8c*s  original  specimens,  described  by  Fabricius,  not  quite  so  large 
as  the  others,  in  which  the  wings  are  fully  developed.  I  do  not,  how- 
ever, on  that  account,  regard  the  former  either  as  pupae  or  distinct 
species,  but  as  undeveloped  specimens  in  the  imago  state.  (See  my 
memoir  on  this  genus  in  Loudon's  Mag,  Nat  Hist,  vol.  vi.  p.  228.) 

Another  remarkable  and  interesting  genus,  Leptopus  ZoA*.,  const-* 
dered  by  Latreille,  Burroeister,  and  others  as  alone  forming,  with 
Acanthia,  a  separate  family,  may  here  be  noticed.  Closely  allied  to 
that  genus,  in  the  general  form  of  the  body,  verj  prominent  eyes,  long 
slender  feet,  it  is  distinguished  by  the  greater  length  and  slendemess 
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of  the  antennae,  by  the  long  and  fine  spinefi  with  which  the  fore  legs 
are  armed,  and  especially  by  the  very  short  and  curved  rostrum,  also 
spined^  which  appears  to  connect  this  genus  with  the  Reduviidae. 
There  are  three  species,  found  in  France  and  Spain,  described  by  Du* 
four  (Annates  Soc,  EnU  de  JFrance,  torn.  ii.  and  iii.) ;  I  likewise  possess 
a  new  species,  discovered  by  M.  Van  Hejtden  on  the  top  of  a  moun- 
tain near  Ems,  under  stones  in  dry  places ;  as  well  as  another  unde- 
scribed  species  from  the  banks  of  the  Nile^  given  to  me  by  Dr.  Klug. 
(See  the  Crochard  ed.  E>gne  An,  pi.  93.  for  excellent  figures  of 
several  of  these  genera.) 


The  fiAli  family,  IlTDROMETRiDiE*,  is  composed  of  species  differing 
in  their  habits  from  all  the  other  Heteroptera ;  being  constantly  found 
.upon  the  surface  of  standing  or  running  waters,  on  which  they  possess 
the  power  of  progression  as  completely  as  any  of  the  others.f  The 
body  is  long,  narrow,  and  generally  clothed  on  the  under  side  with  a 
fine  coating  of  plush,  evidently  serviceable  in  repelling  the  action  of  the 
water  (Jiff,  120.  6.  Hydrometra  Stagnorum ;  3.  Gerris  Paludum)  ;  the 
iiead  generally  as  broad  as  the  thorax ;  the  antennae  long,  slender,  and 
4-jointed,  the  terminal  joints  not  being  thinner  than  the  preceding,  and 


*  BiBLioaa.  Rkpkr.  to  the  Htdromxteid^. 

Si^vmmd,     Verstich.  der  Ploterea.  8vo.  Bresl.  1838* 

EsehscAoUz,     Entomograpbien.  (Halobates.) 

Dufintr,   in  Annales  Soc.  £nt.  de  France,  vol.  ii. ;  and  in  hii   R^herch.  Anat. 

Hemipt. 
Wutwood,  in  Ann.  Soc.  Ent.  France,  1834. 
And 'the  general   works  of  Burmeitter,  Spinolaf  Curtis,   Dufour,   Hahn,  GiUrin, 

Fabriciits,  ^c. 


f  Hroee  Latreille  formed  them  into  a  distinct  section  named  Ploteres  (although 
their  motion  is  not  that  of  swimming),  in  th^  Genera  Crustaoeorum,  &c.,  which 
name  L.  Dufour  changed  to  Amphibioorisa,  a  name  surely  inapplicable,  the  species 
living  neither  on  the  land,  or  in  the  water.  Burmeister  names  them  Hydrodromici, 
altering  the  names  of  Gerris  and  Hydrometra,  overlooking  the  fiict  that  Cimex  lacus- 
Cris  was  given  by  Fabrioius  as  the  real  type  of  his  Gerris  (j^nt  Sytt,  torn.  iv.  p.  187. 
1794),  and  that  C.  Stagnorum  is  Latreille*s  type  of  his  genus  Hydrometra  (Pr4eiM, 
p.  86.  1796),  which  last  Fabricius  subsequently  (in  Syst.  Rhyng.^  misapplied  to  the 
genus  he  had  previously  named  Gerris,  which  name  he  then  gave  to  totally  dif-* 
ferent  insects* 
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having  occasionally  a  minute  rudiniental  joint  at  their  base;  the  rostrum 
is  of  moderate  length,  the  third  (or  the  penultimate)  joint  being  consi* 
derably  longer  than  the  others ;  the  upper  lip  is  distinct,  long,  and  much 
narrowed  in  its  apical  part ;  the  legs  vary  considerably  in  their  struc- 
ture in  the  different  genera;  the  anterior,  however,  are  in  none  rap^ 
iorial,  although  their  peculiar  position  in  Gerris  (^ff'  120.  2.  Gerria 
Paludum)  renders  them  evidently  serviceable  in  retaining  their  prey; 
the  tarsi  are  short  and  2-jointed ;  occasionally,  however,  3-jointed,  aa 
in  the  fore  tarsi  of  Yelia  (^»  120.  5.),  in  which  certain  minute  mem« 
branous  retractile  lobes  have  been  observed  by  M.  Doy^re  (Ann.  Soc^ 
EnL  de  France^  1837)  and  Crochard  ed.  JR,  An,  pi.  92.).  The  ungues 
are  oflen  inserted  in  a  notch  before  the  tip  of  the  tarsus. 

Of  these  insects  Gerris  (^- 120.  2.)  is  by  far  the  most  active,  the 
species  skimming  along  the  surface  of  the  water  with  great  velocity, 
and  turning  about  with  the  greatest  ease ;  for  this  purpose,  the  form 
of  their  bodies,  nearly  resembling  that  of  a  London  wherry,  is  admir- 
ably fitted.  Mr.  Curtis  observes,  that  "  these  insects,  by  rowing  with 
their  posterior  feet,  glide  over  the  water : "  but  this  is  inaccurate ;  the 
hind  feet  act  conjointly  as  a  rudder,  whilst  the  longer  middle  feet, placed 
at  the  middle  of  the  sides  of  the  body,  are  used  somewhat  as  oars  * ; 
they  are  not,  however,  dipped  into,  but  merely  brush  along  the  sur* 
face  of. the  water.  Velia  has  a  similar,  although  slower  action,  having 
much  shorter  feet ;  but  Hydrometra  (^- 120.  6.)  merely  creeps 
slowly  upon  the  surface,  the  body  of  the  insect  being  considerably 
elevated ;  hence  it  is  mostly  found  amongst  the  low  plants  growing 
out  of  and  at  the  side  of  water. 

Many  of  these  insects  are  subject  to  a  remarkable  diversity  in  their 
development  in  the  imago  state ;  many  of  them  are  found  in  a  conir 
pletely  apterous  state,  although  in  all  other  respects  they  are  fully  de- 
veloped and  full-sized,  and  are  oflen  found  coupled  together  in  this 
state.  By  Geoffrey,  who  appears  first  to  have  noticed  this  fact,  they 
were  considered  as  larvae  possessing  procreative  powers ;  whilst  Kirby 
and  Spence  regarded  them  as  pups  (IrUrod,  to  EnL  vol.  iv.  p.  570. 
"  Inter  pupeis  Orthopterorum  et  Hemipterorum  coitus  interdum  lo- 
cum habet,  quod  maturiorem  organ izationem  in  his  analogis  quam  in 
aliis  insectis  probat.").     Others,  again  (De  Geer,  Dufour^  Curtis,  &c.), 

*  In  the  singular  Gerris  Uticauda  Hardw,  {Linn.  Trant.  vol.  ziv.  pi.  6.  fig.  1>  S. ; 
and  Griffithf  An,  K,  Jns-  pL  93.  fig.  2.),  the  middle  femora  have  a  dense  coating  of 
hairs,  and  in  Velia  the  middle  tibice  are  more  sparingly  furnished  in  the  same  roan* 
ner,  thus  offering  a  broader  surface  for  opposing  action. 
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considering  the  full-grown  size  of  these  wingless  individuals,  adopted 
the  opinion  that  they  were  species  distinct  from  such  as  acquired 
wings,  as  the  winged  and  apterous  specimens  of  Yelia  *,  &c.  It  ieippears 
to  me,  however,  that,  from  causes  of  which  we  are  ignorant,  numerous 
individuals  of  many  of  the  species  of  these  tribes  are  subjected  to  an 
inferior  kind  of  development  in  the  imago  state,  which  does  not  allow 
the  acquirement  of  wings  ;  which,  however,  in  certain  cases,  acquire 
their  full  size.  Hence,  the  same  principle  must  be  applied  to  the 
completely  apterous  individuals  of  Velia  or  Hydrometra  as  to  the 
half-winged  individuals  of  Pyrrhocoris  apterus  or  Prostemma  guttula^ 
which  no  one  regards  otherwise  than  as  specifically  identical  with  the 
full- winged  specimens  of  the  same  species.  Hence,  I  consider  that 
the  apterous  specimens  of  Hydrometra  stagnorum,  those  with  very 
short  elytra  (as  figured  in  the  Crochard  ed.  R,  An,  pi.  92.  f.  6.),  and 
those  with  full-sized  wings  and  wing-covers  (Curtis,  pi.  S2.  fig.  sup.9 
and  my  ^ff.  120.  6.f ),  are  all  in  the  imago  state,  although  some  are 
more  perfect  than  others.  Another  circumstance  confirming  this 
opinion  is  the  ordinary  condition  of  the  pupa  state  of  such  individuals 
as  acquire  wings :  whereas  the  pupa  state  of  the  ultimately  wingless 
specimens  is  necessarily  destitute  of  rudimental  wing-cases ;  hence 
we  cannot  consider  these  wingless  insects  as  stopped  in  their  develop- 
ment, or,  in  other  words,  as  imagines,  left  enveloped  in  the  skin  of  the 
pupa  j:,  but  must  be  compelled  to  r^ard  them  as  imagines  with  pe- 
culiar characters  of  their  own,  somewhat  analogous  to  the  neuters,  or 
undeveloped  females  of  the  bees ;  but  yet  more  perfect  than  tliat 
kind  of  imago,  being  capable  of  reproduction.} 

The  very  young  larva  of  Gerris  ||  difiers  materially  from  the  adult 
specimens  in  form,  being  very  much  shorter  and  broader,  the  hind 
legs  appearing  inserted  near  the  extremity  of  the  body,  owing  to  tlie 

*  See  Mag,  Nat.  HUt,  Ist  seriei,  No.  18.,  on  V.  mulorum  and  V.  currens, 
regarded  as  distinct  species. 

f  Scopoli*8  other  species  haying  the  "  abdomen  lineis  elevatis  longitudinaliter 
striAtum  **  is  probably  a  iiill-winged  specimen,  the  longitudinal  veins  of  the  wings 
being  mistaken  for  abdominal  ridges. 

\  Hence  the  inutility  of  Mr.  Curtis's  sugg^ion  to  cover  a  number  of  the 
wingless  Veliae  with  a  gauze  covering,  in  order  to  see  whether  they  would  not  ulti- 
mately obtain  wings. 

^  In  my  memoir  on  these  insects^  in  the  AnnaU$  de  la  Soc,  EntontoL  de  France, 
I  have  entered  more  fully  into  this  question. 

I   Gilbert  White  {Nat.  Hist.  SeWame,)  believed  these  insects  to  be  viviparous. 
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great  developtdent  of  the  thorax  and  the  rudimental  state  of  the  a!>< 
domen*  (De  Geer,  torn.  iii.  1. 16.  f.  16.)-  In  the  full-grown  larva  of 
Yelia,  the  abdomen  is  greatly  enlarged  in  size,  being  still  broader  in 
proportion  than  in  the  imago ;  the  thoracic  segments  are  still  separate 
and  visible  (Schummel,  Ploteres^  t.  2.  f.  2.  b,  c,  d.).  In  the  pupa  of 
Gerris,  the  prothorax  is  short,  tlie  mesothorax  large,  with  a  large 
scutellum,  partially  grooved  down  the  middle,  and  two  separate  f, 
large,  and  very  shining  black  wing-cases,  half  covering  the  abdomen 
{fig.  120.  3.);  and  the  tarsi  have  only  one  joint.  The  wingless  ima- 
gines of  Velia  and  Gerris  have  the  prothorax  large,  but  truncate  be- 
hind, exposing  the  other  thoracic  segments ;  but,  in  the  winged  onesi 
the  prothorax  is  produced  behind  into  a  scutellum-like  process. 

A  remarkable  and  minute  species  of  this  family,  found  in  France, 
was  first  described,  under  the  name  of  Velia  pygmsea,  by  Dufour,  who 
observed  only  two  or  three  with  wings  out  of  some  hundreds  of  speci- 
mens. The  Rev.  L.  Guilding  discovered  another  species,  most  closely 
allied  to  this,  in  St.  Vincent's,  which  I  described  under  the  name  of 
Microvelia  pulchella,  as  it  differed  generically  in  some  respects  from 
Velia.  This  species  must  also  have  been  most  abundant,  as  Mr. 
Hope  (who  possesses  Mr.  Guilding's  specimens)  has  very  great  num- 
bers ;  but  almost  all  are  winged.  Subsequently  Dr.  Burmeister  hyper- 
critically  changed  my  generic  name  to  HydrcBssa,  altered  L,  Dufour's 
specific  name,  and  inconsiderately  gave  my  West  Indian  species,  and 
Dufour's  French  one,  as  synonymous.  Mr.  Curtis,  in  1888,  figured  L. 
Dufour's  species  (which  I  first  discovered  in  England,  fifteen  years 
ago,  amongst  aquatic  plants  on  Wandsworth  Common,  and  at  the 
roots  of  grass  in  Battersea  Fields),  under  the  name  of  Hydroessa  pyg- 
maea,  from  specimens  then  recently  found  by  Mr.  Haliday  in  Ireland. 
The  wingless  specimens  of  this  little  group  have  much  the  appearance 
of  minute  larvae  of  Velise  \  but  the  abdomen  is  fully  developed. 

Hebrus  pusillus  WUi,X^  another  minute  species,  found  amongst 
aquatic  plants,  and  which  I  have  also  illustrated  in  the  same  me- 
moir, appears  to  form  a  connecting  link  between  these  insects  and 

*  It  is  on  this  account  that  I  am  inclined  to  consider  the  oceanic  species,  figured 
by  Eschscholtz,  as  forming  his  genus  Halobates,  as  not  arrived  at  the  imago  state 
One  species  of  this  genus  is  described  by  Templeton  (  Trant,  Ent,  Soe,  vol.  L),  cap- 
tured midway  between  Africa  and  America. 

f  Schummers  tab.  S.  fig.  3.  is  incorrect  in  this  respect. 

I  Dr.  Burmeister  has  misapplied  this  specific  name,  giving  it  to  a  North  Ame- 
rican species  and  another  name  to  our  species  which  he  had  found  near  Berlin. 
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some  of  the  more  minute  Lygseids;  possessiDg  ocelli^  apical  ungues* 
and  a  distinct  scutellum  in  the  winged  state. 

The  situation  of  this  family  in  a  natural  arrangement  of  the  Hetero* 
ptera  is  difficult  to  be  determined.  In  the  Rigne  Animaiy  and  by 
Burmebter  and  Dufour*  they  are  introduced  between  the  Hydroco* 
rissB  and  the  AcaiithiidsB ;  thus  unnaturally  interrupting  the  passage 
from  Acanthia  and  Pelogonus  to  Aphelocheirus  and  Naucoris.*  The 
mere  circumstance  of  their  walking  upon  the  surface  of  water  appears 
to  have  been  considered  as  sufficient  to  prove  their  relationship  with 
truly  aquatic  species,  with  which,  in  structure,  they  present  but  little 
agreement.  By  placing  them  in  this  situation,  I  retain  all  the  water 
groups  together ;  but  this  is  done  at  the  expense  of  the  relation  be- 
tween Acanthia,  Leptopus,  Macropthalmus,  and  the  other  true  Re- 
duviidse.  Laporte  places  them  at  the  head  of  his  Anthothelges ;  but 
their  food  cei-tainly  consists  of  other  insects. 


The  sixth  family  RiDuviiDiE  f  {fig*  120.  16.  Reduvius  personatus) 
is  of  great  extent,  and  consists  of  terrestrial  species,  well  distin* 
guished  by  the  short,  thick,  naked,  and  curved  rostrum,  the  labrum 
exserted  (fig,  120. 16.  head  of  R.  pers.) ;  the  head  narrowed  behind 
into  a  more  or  less  elongated  neck,  and  furnished  with  two  large 
prominent  eyes  and  two  ocelli ;  the  antennae  are  of  moderate  or  con- 
siderable length,  with  the  terminal  joints  very  slender  f  ;  the  pro- 
thorax  is  often  spined  as  well  as  more  or  less  completely  divided  into 
two  parts;  the  legs  are  long,  and  fitted  for  running;  the  tarsi 
S-jointed  and  simple,  the  basal  joint  being  very  short ;  the  anterior 

*  Latreille,  in  the  Gen,  Crust,  ^c,  avoided  this,  by  placing  them  between  the 
ReduTiid«  and  Cimicidae>  which  are,  however,  closely  allied  together. 


f  BiBLioca.  Refer,  to  the  Rbduviioa. 

Burmeister,  in  Trans.  Ent  Soc.  Ix>nd.  v.  ii.  pi.  xi.  (Myocoris). 

ServiUe,  in  Ann.  Sci.  Nat.  t.  xxiiL    (Pierates).  —  3Ditto»  in  Gu^rin,  Mag«  de  Z^o* 

logie,  and  in  Encydop.  Method. 
Jieineken,  in  Zool.  Journ.  vol.  v.  (Cerascopus). 
Gray,  on  Ptilocerus,  in  his  Zool.  Miscell.,  No.  I. 
And  the  general  works  of  Klvg,    Hahn,   Burmeister,    Laporte^^  BeUduval,  Perty, 

Palitot  BeauvoU,  Say,  Griffith  (An.  K.},  Coquthert,  Guirin  (Voyages),  ^.  ^ 


t  In  some  species,  some  of  the  joints  have  a  minute  nidimental  joint  at  the  base. 

H  H   4 


472  MODERN   CLASSIFICATION    OF   INSECTS. 

tibiae,  in  some  species,  are  terminated  on  the  inside  by  an  oblique, 
hollow,  fleshy  lobe  or  pul villus  (^fig»  120.  i?.),  serving,  apparently,  to 
assist  the  raptorial  habits  of  the  species,  which  are  more  pre-emi- 
nently insectivorous  than  any  of  the  other  terrestrial  species ;  the 
membranous  part  of  the  fore-wings  often  extends  nearly  to  the  base 
of  the  wings,  and  the  veins  are  few  and  large.  * 

These  insects  vary  greatly  in  size  as  well  as  in  general  appearance, 
colouring,  &c.  In  many  the  sides  of  the  abdomen  are  greatly  dilated 
and  thin,  not  being  covered  by  the  wings :  in  others,  the  body  is  short 
and  thick ;  whilst  in  some,  Zelus,  &c.,  it  is  very  slender :  this  is  much 
more  especially  the  case  in  the  genera  Ploiaria  f  and  Emesa,  which 
last  consists  of  species  resemUing  the  thinnest  bits  of  stick  fastened 
together ;  these  two  genera  are  further  distinguished  by  the  perfectly 
raptorial  structure  of  the  very  small  fore-legs,  with  the  coxs  greatly 
elongated,  like  those  o^  the  Mantidse.  In  their  motions  they  resemble 
the  Tipuls,  balancing  themselves  on  their  long  legs. 

The  species  are  chiefly  exotic,  very  few  being  natives  of  our 
climate :  they  generally  want  the  power  of  emitting  a  strong  scent ; 
but  the  wounds  they  are  able  to  make  with  their  proboscis  are  very 
acute :  this  is  more  especially  the  case  with  the  large  exotic  species, 
one  of  which,  '<  oi  the  size  of  our  cockchaffer,"  greatly  annoys  the 
inhabitants  of  Chili  by  night.  It  is  called  Benchuca.  Another  laige 
species,  Aril  us  (Prionotus  Lair  J)  serratus,  or  the  wheel  bug  (so 
named  in  the  West  Indies,  from  the  singular  prothorax  circularly 
elevated,  and  toothed  like  a  cog-wheel),  is  stated  by  Kiiby  and 
Spence  (/n^.  i.  110.)  on  the  authority  of  Major  General  Davies,  to 
be  able  to  communicate  a  sharp  electric  shock.  Many  are  found 
upon  flowers  and  trees,  and  some  inhabit  our  houses ;  amongst  the 
latter  may  especially  be  mentioned  Reduvius  personatus  {fig*  120. 
15.),  a  black  insect,  which  is  asserted  to  feed  upon  the  bed-bug,  the 
larva  {fig*  120.  18.)  and  pupa  of  which  have  the  instinct  to  envelope 
themselves  in  a  thick  coating  of  particles  of  dust  (De  Geer,  Minu 
iii.  pL  15.,  and  Geoffroy,  i.  pi.  9.  f.  3  h),  and  so  completely  do  they 

*  Dufour,  Reeh.  Anat.  Hemipt.  g.  12.  sp.  2.  states,  that  in  Red.  marginatus  the 
structure  of  the  Hemelytra  has  been  overlooked,  and  that  the  membrane  is  entirely 
wanting ;  but  this  is  not  the  case :  it  is  the  corium  that  is  nearly  obsolete :  this  is 
proved  by  other  species  in  the  family,  as  Opistoplatys  Australasise  (Westwood  in 
Z  Jl ),  Holoptilus  Lemur  Wetlwood,  8^. 

f  In  the  6th  vol.  of  the  7\crm  Trantactiont  is  contained  a  memoir  on  the  circu- 
lation observed  in  this  insect. 
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exercise  this  habit,  that  a  specimen  shut  up  by  M.  Brull^,  and  which 
had  undergone  one  of  its  moultings  during  its  imprisonment,  divested 
its  old  skin  of  its  coat  of  dust,  in  order  to  re-cover  itself  therewith. 
(HuL  Nat,  Ins*  torn.  ix.  p.  307-)  Mr.  Bird  has  observed,  that  the  imago 
flies  into  lighted  rooms  at  night.  (Ent,  Mag*  ii.  41.)  Like  most  other 
rapacious  species,  it  is  enabled  to  undergo  a  long  fast.  The  larva  of 
Ploiaria  possesses  similar  habits.  The  pupa  is  figured  by  De  Geer, 
M^>  vol.  iii.  t.  17.  Some  exotic  species  allied  to  Ploiaria  (g.  Cera- 
scopus  Heinekeny  Emesodema  Spinola)  never  acquire  any  rudiments 
of  wings ;  they  are  domestic  insects,  and  are  almost  invariably  found 
after  dusk,  according  to  the  former  author,  who  has  published  a  very 
interesting  notice  of  the  habits  of  C.  marginatus  as  above  referred 
to.  Its  motions  are  very  slow,  although  it  is  so  insectivorous  that  a 
female  killed  and  sucked  a  companion  of  her  own  sex,  her  own  mate, 
and,  afVer  only  a  few  days'  fast,  her  own  young,  and  sucked  her  own 
eggs  I     The  young  differs  only  in  being  more  linear  and  smaller. 

Some  of  the  species,  especially  Pierates  stridulus,  make  a  loud 
noise  by  the  friction  of  the  neck  within  the  prothoracic  cavity.  (^Ann* 
Soc.  BnL  France^  1837,  p.  66.) 

Two  British  species  of  this  family,  Prostemma  guttula  Fabr,  (bra- 
chelytrum  Duf.)  and  Coranus  subapterus  Curt,  De  Geer  (CoUicoris 
griseus  ffahriy  Oncocephalus  g.  Spin,  f  Red.  pedestris  Wolffy  but 
certainly  not  Aptus  apterus  Hahny  as  quoted  by  Burmeister),  are  in- 
teresting on  account  of  their  being  generally  found  in  an  undeveloped 
imago  state ;  the  latter  being  either  entirely  apterous,  or  with  the  fore 
wings  rudimental,  although  occasionally  met  with,  having  the  four  wings 
completely  developed.  '*  Je  pense  (observes  Spinola,  Essaiy  p.  96.)  que 
la  presence  des  ailes,  et  leur  d^veloppement  dependent  du  climat ; " 
and,  in  speaking  of  Oncocephalus  griseus  he  says,  ^<  L'influence  du  cli« 
mat  septentrional  parait  avoir  arrdt^  le  d^veloppement  des  organes-du 
vol.'*  {Ibid.  p.  103.)  It  will  be  seen  by  referring  to  pages  158  and 
431.  ante^  that  I  have  noticed  that  it  is,  especialfy  in  hot  seasons,  that 
certain  species  acquire  full-sized  wings,  whilst  the  circumstance  noticed 
respecting  the  ordinary  occurrence  of  winged  specimens  of  Microvelia 
in  the  West  Indies  (p.  470.)  is  confirmatory  of  the  same  opinion. 

Some  very  singular  modifications  of  form  occur  amongst  the  exotic 
species.  In  some  (Petalocheirus  Pal.  B.)  the  fore  tibiae  are  greatly 
dilated ;  in  others,  Notocyrtus  Hofffn,  Saccoderes  Spinola,  Red.  dor- 
salis  Gr.(An.  K.  pi. 91.),  R.  inflatus  and  vesiculosus  Perty  (Del.  pi. 34.), 
and  Arilus  tuberculatus  (Griff.  An.  K.  pi. 91.),  the  prothorax  is  vesi- 
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cularly  elevated  and  curiously  tubercled,  extending  considerably  over 
the  back.  In  Diaspidius  Sca{^a  Wesiw,  (in  Druryy  2d.  edit)  the  pro* 
thorax  is  flatter^  and  extends  behind  in  the  place  of  a  scutellum.  The 
curious  forms  of  Arilus  serratus*  (and  several  allied  species)  and 
Emesaf  have  been  already  noticed.  In  Hammatocerus  (C.  perspiciL 
laris  Drury)^  the  second  jouit  of  the  antennae  consists  of  a  number  of 
minute  articulations  quite  unlike  any  other  insect  in  the  whole  order.  % 
In  my  exotic  genus,  Enicocephalus,  consisting  of  minute  species,  the 
head  appears  to  consist  of  two  distinct  heads,  the  posterior  being  globu- 
lar, and  furnished  with  the  ocelli;  and  the  prothorax  is  divided  into 
three  distinct  transverse  lobes,  so  that  the  front  of  the  body  seems  to 
consist  of  pieces  improperly  united  together;  the  structure  of  the  fore 
legs  is  also  remarkable.  (See  myMcnogr,  on  this  g.  in  Trans,  EnU  Soc. 
vol.  ii.  p.  23.  pi.  2.  f.  8.)  Holoptilus  ServiiU  (Ptilocerus  Grmf)  is  re- 
markable for  the  brushes  of  very  long  hair  upon  the  antennee  and  legs. 
I  have  also  presented  a  monograph  of  this  anomalous  genus  to  the 
Entomol.  Soc  The  larva  of  H.  Lemur  FT.  (Australia)  exhibits  the 
curious  structure  of  the  antennae  and  hind  legs  of  the  imago. 


The  seventh  family,  Cimicida  $,  is  here  restricted  to  the  genus 
comprising  the  bed-bug  (^^.  121.  l.),  for  which  the  name  of  Cimex 

*  I  possess  the  pupa  of  this  species,  which  has  the  back  of  the  prothorax  merely 
slightly  elevated  without  any  serration. 

f  Mr.  M*Leay  has  informed  me  that  he  found  the  large  Emesa  Slum  in  Culw 
under  stones. 

Heineken  {ZooL  Joum.,  No.  16.  p.  426.)  has  given  the  details  of  an  interesting 
experiment  he  made  with  a  species  of  Reduvius  inhabiting  Madeira  relative  to  the 
reproduction  of  mutilated  limbs.  On  the  8th  of  August  he  divided  both  antennce 
of  a  pupa  through  the  basal  joint :  —  "  Sept  4.  Reproduced,  at  the  same  time, 
moulting  into  a  perfect  insect  Tliey  are  of  unequal  lengtha,  thicker  and  shorter 
than  the  original  ones,  and,  as  far  as  I  can  ascertain,  having  only  three  instead  of 
four  joints.— Oct  1  a  Died  from  want  of  proper  food,  the  antennae  still  unequal  and 
imperfect     It  had  not  moulted  again  !** 

f  The  same  character  is  visible  in  a  pupa  of  this  insect,  collected  by  Mr.  Double- 
day  in  America. 


§  BxBLiOGR.  RarsR.  to  thx  Cimicidjb. 

SovthaU,     A  Treatise  on  Bugs.  8vo.   Lond.  173a;    Hamb.  1737.;    Berl.  174S. 

n.  ed.  1793. 
Carlton,  in  Vetcnsk  Acad.  Handl.  1789.   (Cimex  lectularius). 
Jenyn»,  in  Annals  of  Nat.  Hist,  No.  17.  June  1839.  (3  n.  sp.  Cimex  ) 
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Fig.  121. 


ought  to  be  retained,  although  the  Germans,  following  Fabricius, 
give  it  under  the  generic  name  of  Acanthia.  It  has  been  united  by 
Latreille,  Burmeister,  and  others,  with  the  'Hngidse,  but  the  longer 
rostrum  {fig.  120.  3.)  and  the  slenderness  of  the  apical  joints  of  the 
antennse  (^fig-  120.  3.)  at  once  separate  it  from  them  ;  the  latter  cha- 
racter pointing  out  its  relation  with  Reduvius,  with  which  Dufour 
also  states  that  it  agrees  in  internal  structure.  The  antenns  are 
4-jointed ;  the  labium  3-jointed,  the  basal  joint  being  the  longest ; 
the  thorax  ia  sublunate,  not  transversely  divided,  as  in  the  Reduviidte  ; 
the  abdomen  very  much  depressed,  and  more  or  less  orbicular;  the 
wings  are  reduced  to  a  pair  of  short  transverse  scale-like  pieces  j  the 
legs  are  moderately  long  and  slender;  the  tarsi  3-jointed.*  The 
habits  of  the  typical  species  Cimex  lectularius  Linn.,  are  too  well  known 
to  require  description.  Its  introduction  into  this  country  has  been 
the  subject  of  discussion.  It  was  well  known  to  Pliny  (Hul.  N.  29. 
17.),  Dioscorides,  Aristophanes,  and  Aristotle  (Hitt.  An.  Ed.  Btk., 
p.  148. 12.) ;  but  it  has  been  generally  asserted  to  have  been  brought 
from  America  to  England  \,  whence  it  passed  to  the  continent  of  Eu- 
rope, and  that  it  was  not  known  here  until  1670.  Mouffett,  however 
(/ru.  ThtatT.  p.  270.)  mentions  its  having  been  seen  in  l£03.  It  has, 
however,  been  noticed  as  a  singular  fact,  and  as  showing  that  this  dis- 


*  SpinoU  hw  deicribed  lonie  iDtereMipg  peculiarities  in  the  Hrueture  of  thia  genus 
bilberlo  unnoticed.  (Etttd,  p.  170.} 

-h  Southall  state*  that  iu  tint  appeaianee  took  place  after  the  great  Hre  in  16G6  ; 
■■  learned  men,"  nys  be,  "  united  in  Ihinking  they  were  imparled  with  ttM  n<.-« 
deal  timber,  as  the  inigi  vere  natuially  fond  of  tuqientine  woods. "  It  is  certain 
that  thejF  swarm  in  the  American  timber  employed  in  the  construction  of  new 
iwuHS ;  and  it  is  said  that  they  feed  upoo  tbe  sap  of  that  wood. 
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gusting  visitant  must  have  been  comparatively  little  known  in  the  days  of 
'good  Queen  Bess ;'  that,  although  the  word  bug  occurs  five  or  six  differ- 
ent times  in  Shakspeare's  plays,  it  is  in  every  instance  synonymous 
with  bug-bear*,  and  does  not  designate  this  insect."  (Patterson's 
Shakspeare  Letters,  p.  59.)  From  an  observation  made  by  Dufour  {Reck, 
AncU.  Hemipt,  g.  1 1.  p.  59*)  it  does  not  appear  that  these  insects  are  able 
to  subsist  a  very  long  time  without  food^  and  that,  in  such  case,  they  do 
not  destroy  one  another  (although  De  Geer  states  the  contrary  to  be 
the  case),  that  author  having  kept  some  full-sized  specimens  in  a  sealed 
bottle  for  more  than  a  year  without  food.  Various  plans  have  been 
suggested  for  the  destruction  of  these  insects.  (See  Curtis,  569*  and 
Buchoz,  HitL  Ins,  nuisibles,  2  vols.,  Paris,  an  vii.)  I  have  known  a 
house  which  had  long  stood  empty,  and  yet  swarmed  with  them,  tho- 
roughly cleansed  by  fumigation  with  brimstone. 

The  eggs  of  these  insects  are  white,  and  of  an  oval  form,  slightly 
narrowed  at  one  end,  and  terminated  by  a  cap  which  breaks  off  when 
the  young  escape.  The  latter  are  very  small,  white,  and  transparent, 
so  that  the  blood  can  easily  be  seen  through  the  body  in  this  state 
{fy*  121.  4.) ;  they  are  of  a  different  form  from  that  of  the  mature 
insect,  having  a  much  broader  head,  and  shorter  and  thicker  antennae. 
(De  Geer,  M^nu  tom.  iif.  pi.  17.  f.  9—25.)  They  are  eleven  weeks 
in  attaining  their  full  size.  For  further  details  of  the  history  of  this 
insect,  I  must  refer  to  the  article  Bug  (Brit,  CycL  Nat.  Hist.  vol.  i. 
p.  640.),  in  which  I  have  given  an  account  of  the  remarks  of  Southall, 
Oedmann,  and  Carlson,  and  to  Griffith's  Animal  Kingdom. 

Scopoli  {Ent.  Camiol.  p.  354.),  cited  by  Linnsus  {SysU  N.  vol.  ii. 
p.  715.),  who,  however,  questions  the  statement,  mentions  the  oc- 
currence of  this  insect  with  perfect  wings.  Fallen  also  {Hemipt,  Suec. 
vol.  i.  p.  141.),  and  Latreille  {Hist  Nat,  tom.  xii.  p.  ^65*)^  notice 
the  report  of  its  being  found  winged,  but  without  being  able  to  con- 
firm it.  It  has  also  been  stated  to  occur  winged  in  the  East  Indies ;  but 
Burmeister  {Handb.  vol.  ii.  p.  253.)  seems  to  question  this.     Schil- 

•  Hence,  in  Mattbew8*8  Bible,  the  passage  in  the  Pflalms  ^xci.  5.)»  "  Thou  sbalt 
not  be  afraid  for  the  Urrw  by  night/'  is  rendered,  **  Thou  shalt  not  need  be  afraid 
of  any  bugs  by  night.**  Mouffett,  whose  work  was  published  in  ]  634,  gives  •*  Wall- 
louse  '*  as  the  common  English  name  of  the  insect,  not  even  mentioning  its  modern 
name  of  bug,  which  evidently  accounts  for  Shakspeare's  not  noticing  it  under  that 
name ;  although,  had  it  been  common,  he  surely  would  have  done  so  under  the 
name  by  which  it  was  then  known. 
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ling  has  indeed  described  a  winged  house  bug,  luider  the  name  of  Ci« 
inex  domesticus  (Ins,  1834,  p.  738.) ;  but  Burmeister  has  proved  this 
(  Weigm,  Arch.  No.  iv.  p.  71-)  to  belong  to  the  genus  Xylocoris  Duf&ur^ 
Hahn  has  evidently  figured  this  insect  under  the  name  of  Lyctocoris 
domesticus  (  Wdnz.  Ins,  vol.  iii.  t.  79.  f.  243.) ;  but  it  belongs  to  a 
separate  family.  Fabricius,  however,  has  described  a  species  from 
South  America)  under  the  name  of  Acanthia  hemiptera  (SysL  Rh* 
p.  113.). 

It  has  been  long  known  that  pigeons,  swallows,  Sic,  were  infested 
with  these  insects.  Latreille  considered  that  the  latter  belonged  to  a 
distinct  species ;  and  the  Rev.  L.  Jenyns  has  published  the  descrip. 
tions  of  it  and  two  additional  species,  under  the  names  of  C.  Cohim« 
barius,  found  in  pigeons'  nests,  from  my  collection ;  C.  Hirundinis» 
found  in  swallows'  nests  ;  and  C.  Pipistrelli,  found  on  a  bat. 


The  eighth  family,  TiNOiDiB*,  consists  of  small  species  (^.  120.19. 
Tingis  (Monanthia)  carinata),  at  once  distinguished  by  the  depressed 
and  broad  form  of  the  body ;  the  antennae,  with  the  terminal  joints 
not  thinner  than  the  preceding ;  the  rostrum  very  short,  3-jointed, 
and  received  into  a  gutter  on  the  under  side  of  the  head  (^.  12(X  13. 
head  of  Phymata  manicata) ;  the  tarsi  are  often  only  2-jointed  (^ff. 
120. 14.  tarsus  of  Aradus),  although,  in  Dictyonota,  they  are  figured 
as  3-jointed  by  Curtis  {B,  E.  pi.  154.).  There  is  considerable  di* 
versity  in  the  structure  of  the  few  groups  of  which  this  family,  even 
jn  its  restricted  state,  is  composed.  Tingis,  and  the  genera  separated 
therefrom,  have  the  thorax  generally  furni^ied  with  a  membranous 
dilatation  on  each  side,  and  posteriorly  produced  in  the  place  of  a  scu* 
tellum,  and  being,  as  well  as  the  large  hemelytra,  which  entirely  cover 
the  abdomen,  covered  with  reticulations  of  greater  or  less  size.  Iq. 
the  Aradi  the  scutellum  is  distinct,  the  thorax  not  dilated,  and  the 
wings,  when  closed,  do  not  cover  the  abdomen,  but  leave  its  margins 
pxposed.  Macrocephalus  and  Syrtis  have  the  fore  legs  strongly  rap- 
torial, resembling  those  of  Naucoris  in  structure ;  these  have  also  the 

*    BlBLlOGK.    ReFSR.    to  THS    TlNfllDii. 

Swedenu,  in  Vetensk  Acad.  Handl.  1787.  (Macrocephalus.) 

And  the  general  works  of  Faflm,  BurmeuUr^  Laportet  Wolff,  Hahn,  GuMn,  Curtis, 
Herrich^ScMifftr  (NomencL  Ent.},  Fabriciiu,  SpinoUif  EncycL  MHlu 
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abdomen  much  dilated  at  the  sides,  and  not  covered  by  the  wings* 
In  Macrocephalus  the  scutellum  entirely  covers  the  wings.*  These 
variations  of  structure  are  dependent  upon  the  various  habits  of  the 
different  groups ;  thus,  the  Aradi  are  found  under  the  bark  of  trees, 
for  which  their  very  flattened  form  well  fits  them ;  the  Tingides  are 
found  upon  various  plants  and  herbs,  upon  which  they  subsist,  whilst 
the  Macrocephali  and  Phymatse  are  also  found  on  plants  and  trees f> 
but  they  are  described  as  feeding  upon  other  insects,  as  the  raptorial 
structure  of  their  fore  legs  well  indicates.  Tingis  clavicornis  is  de- 
scribed by  Reaumur  (M^m.  3.  pi.  34.  f.  1 — 6.)  as  attacking  the  flowers 
of  Teucrium  Chamsedrys,  of  which  it  prevents  the  blossoming,  causing 
them  to  swell  out  to  a  disproportionate  size*  T.  Teucrii  of  Host,  in 
like  manner,  injures  the  flowers  of  Teucrium  supinum  (Jacquin^  CoU 
led,  torn.  ii.  p.  255,)  T.  Pyri  attacks  the  leaves  of  the  pear,  and  is 
known  by  the  French  gardeners  under  the  name  of  *'  le  tigre." 

All  the  species  are  very  slow  in  their  motions ;  although  Phymata 
crassipes  is  stated  by  L.  Dufour  to  fly  with  agility,  and  to  emit  no 
scent. 

In  the  memoir  above  referred  to,  RIaumur  has  figured  the  pupa  of 
T.  clavicornis,  which  has  rudimental  wings,  extending  half  the  length 
of  the  abdomen.  De  Geer  has  also  figured  the  pupa  and  imago  of  an 
allied  species  (  M^,  tom.  iii.  1. 16.  f  1 — 6.)*  In  1. 15.  f.  16—19.,  he 
has  also  figured  the  larva  and  imago  of  Aradus  Betulse.  In  the  for- 
mer the  three  thoracic  segments  are  fully  developed.  L.  Dufour 
has  figured  the  larva  and  imago  of  a  species,  under  the  name  of  Ara- 
dus avenius,  which  is  certainly  identical  with  the  Aneurus  laevis  Curi* 
This  species  is  remarkable  for  having  the  wing  covers  almost  desti- 
tute  of  veins ;  the  larva  has  the  abdomen  marked  with  six  longitudinal 
series  of  ocelli-like  black  spots,  the  two  middle  rows  being  the  largest 
(Rech.  Anai»  Hem^t  pl.4.  f.  36-— 41.)  Mr.  Ingpen  has  given  rae 
a  larva,  exactly  agreeing  with  this  figure,  which  he  found  in  company 
with  Aneurus  laevis.  I  also  possess  the  pupae  of  several  species  of 
Tingis,  one  of  which  has  the  sides  of  the  head,  thorax,  hemelytra, 
and  abdomen  beset  with  short  spines :  the  others  are  unarmed* 

*  I  have  giycn  a  monograph  of  this  and  some  new  allied  subgenera  to  the  Ento- 
mological Society.  The  g.  Discomerus  Lap.  is  founded  upon  the  structure  of 
female  antennae  of  Phymata. 

■f  Ph.  erosa  is  found  commonly  in  the  streets  of  New  York,  haying  fidlen  from 
the  trees  growing  therein,  as  I  am  informed  by  Mr.  Lewis. 


HBTBROPT£RA.  —  CAPSIDJE.  479 

The  ninth  family,  CAPSiDiB*,  is  of  considerable  extentj  and  consists 
of  small  prettily-coloured  species,  with  the  body  convex,  and  of  a  sofl 
consistence  {,fig*  120.  5.  Capsus  danicus),  distingubhed  by  the  elon- 
gated antennae  having  the  second  joint  often  thickened  at  the  tip,  and 
the  terminal  joints  very  slender;  the  rostrum  long  and  4-jointed 
(^Jig*  121. 6.) ;  the  labrum  long ;  the  ocelli  wanting ;  the  legs  long  and 
slender ;  the  tarsi  3-jointed  {^Jig*  121.  7.  tarsus  of  Miris),  and  some- 
times furnished  with  pul villi ;  the  coriaceous  part  of  the  hemelytra 
terminated  by  a  large  triangular  piece,  like  a  stigma,  the  apical  mem- 
brane having  only  one  or  two  strong  veins,  curved,  and  parallel  with 
the  apex  of  the  wing,  forming  a  basal  semicircular  cell.  The  females 
are  further  distinguished  by  having  the  ovipositor  nearly  half  the 
length  of  the  body,  somewhat  sabre-shaped,  and  received  into  a  slit 
on  the  under  side  of  the  abdomen.  These  insects  are  very  active, 
running  and  flying  with  agility,  and  frequenting  plants  and  trees, 
upon  the  juices  of  which  they  appear  exclusively  to  subsist.  Some 
of  the  species  are  especially  fond  of  ripe  fruit,  such  as  raspberries^ 
which  they  suck  with  their  rostrum,  imparting  a  very  nauseous  taste 
to  the  fruit. 

The  family  seems  allied  to  the  Reduviidse  and  Cimicidae  in  the  struc- 
ture of  the  antennae,  but  it  is  questionable  whether  the  relation  be 
one  of  absolute  affinity ;  and  M.  Brull^,  considering  the  Coreidae  as 
nearest  allied  to  the  Tingidae,  has  removed  these  insects  to  the  end 
of  the  order.  I  prefer,  however,  retaining  them,  for  the  present, 
nearer  to  the  Reduviidae,  which  they  certainly  seem  to  approach, 
by  means  of  the  genus  Nabis. 

The  pupa  of  Capsus  danicus  is  clothed  with  short  and  somewhat 
clavate  hairs. 

Bryocoris  Fallen  (Orthonotus  WeUw,^  Chlamydatus  CurLy  £u. 
rycephala  2kzp.,  Astemma  Latr.y  Halticus  Hahn)^  has  the  hind  legs 
greatly  elongated,  with  the  femora  thickened;  the  insects,  which 
are  of  small  size,  leaping  with  agility ;  and  the  hemelytra  are  of^en 
destitute  of  the  apical  membrane.  The  species  are  generally  found 
in  sandy  places,  on  the  ground.  The  antennae  of  the  genus  Hete- 
rotomus  are  remarkable  for  die  thickness  of  the  second  joint ;  which 
joint,  in  the  males  of  Harpocera  (Azinecera  St  Cat)  Burmeisteri 

*    BlBLXOGR.    RZFXIU    TO  THX    CaPSID^O. 

The  general  works  of  J'a&nctitf,  FaOtn^  Panzer ,  Hahih  Burmeitter,  Spinda^  Herrich^ 
Sehaffiar,  ZeUeniedij  jr. 
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Curt,y  18  twisted  and  angulated  at  the  tip ;  the  same  organs  in  £u- 
cerocoris  Westw.,  Trans*  Ent  Soc,  (from  Africa),  are  three  times  as 
long  as  the  body* 


The  tenth  family,  Lyg^id^*,  is  of  considerable  extent,  and  consists 
of  species  mostly  of  small  or  moderate  size,  distinguished  by  having 
the  antennae  4.jointed,  with  the  terminal  joint  not  thinner  than  the 
preceding,  but  not  forming  a  terminal  club  as  in  the  Coreidae;  they 
are  inserted  either  beneath  or  at  the  margin  of  the  head>  in  a  line 
drawn  from  the  eyes  to  the  base  of  the  rostrum.  The  body  is  gene* 
rally  narrow  ;  the  ocelli  wanting  in  some  groups  f  ;'  the  rostrum  is  of 
moderate  length  (^Jig*  121.  lo.),  with  the  joints  of  nearly  equal  length ; 
the  apical  membrane  of  the  hemelytra  is  furnished  with  longitudinal 
nerves,  but  rarely  exceeding  five  in  number ;  the  tarsi  are  S-jointed, 
with  two  pulvilli  between  the  ungues. 

Many  of  these  insects  are  exotic,  and  are  remarkable  for  their  varied 
colours,  in  which  red  or  yellow  and  black  are  most  conspicuous.  These 
are  mostly  found  upon  plants.  Others,  however,  of  a  smaller  size  and 
of  obscure  colours,  are  distinguished  by  having  greatly  thickened  fore 
legs ;  these  are  found  on  the  ground,  at  the  roots  of  plants,  &c. 

Tlie  typical  genus  Lygseus,  as  restricted  to  the  species  varied  with 
red,  white,  and  black  colours,  and  possessing  ocelli  (L.  equestris,  &c.), 
approach  very  closely  to  such  of  the  Coreidie  as  Corizus  Hyoseyami ; 
but  the  difference  of  the  veining  of  the  hemelytra  sufficiently  distin- 
guishes the  two  families. 

One  of  the  species  of  tliis  family  exhibits,  in  a  remarkable  manner, 
the  ordinary  occurrence  of  an  imperfect  perfect  state ;  whilst  occa- 
sionally individuals  are  found  with   perfectly  developed  organs  of 


*  BlBLXOOR.     RBrSR.    TO   TQE    LyOJBIDJB, 

Duf^ur,   in   Ann.  Soc.  Ent  de  France,  vol.  ii,   and   AnnaL  Sci.  Nat.  toL  xxiL 

(Xyloeoris.) 
IFuhoood,  in  Ann.  Soc.  Ent  de  France,  vol.  iii. 
SchUHng.     Entomol.  Beitrage. 
And  the  general  works  of  Hahn^  Guirin^   Bumeitter,  Sjnnola^   Herrich^SeKajjtrt 

Perty,  BoitdttvoL  (Voy.  Astrolabe.)  *' 


t  Laporte  has  united  the  groups  which  have  no  ocelli  with  the  Capsidv,  forming 
'tm  into  an  unnatural  ftunily  named  Astemmites. 
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flight*  ;  this  is  the  Cimex  apterus  Linn.  (Pyrrhocoris  calmariensis  of 
Fallen,  who  has  altered  the  specific  name  in  consequence  of  its  being 
thus  inappropriate  ;  ^ff,  121.  8.  specimen  with  fully  developed  wing- 
covers,  121.  9.  wing-cover  of  the  ordinary  form).  This  insect  is 
found  throughout  Europe,  occasionally  in  the  greatest  profusion. 
Such  was  the  case,  some  years  ago,  on  some  little  islands  at  Torquay 
in  Devonshire,  and  also  on  a  rock  in  the  sea  off  Teignmouth,  which, 
Mr.  Curtis  says,  looked  quite  red  with  them.  I  found  them  in  like 
profusion  in  the  neighbourhood  of  Berlin,  in  September  1835,  especi- 
ally in  the  gardens  of  the  palace  of  Charlottenburg,  the  walks  of  which 
swarmed  with  them :  at  this  time  they  were  engaged  in  sucking  fallen 
berries  and  seeds f,  as  well  as  such  of  their  companions  as  had  been 
trodden  under  foot ;  at  this  time,  also>  I  found  some  of  the  insects  in 
the  pupa  state.  From  the  details  of  the  habits  of  this  insect  published 
by  Hausmann  (Illiger,  Mag.  vol.  i.  p.  229 — 491.,  translated  by  Brull6 
in  ffisL  Nat.  Ins.  torn.  ix.  p.  S74.)  it  appears  that  they  are  even  oc- 
casionally found  crawling  about  the  boulevards  of  Gottingen  in  Janu- 
ary ;  they  seem  very  sociable,  collecting  in  little  groups.  Hausmann 
also  observed  their  partiality  for  dead  insects,  and  that  they  would 
not  attack  living  ones.  He  also  noticed  that  they  undergo  three 
moultings  previous  to  their  arrival  at  their  ordinary  perfect  state ;  he, 
however,  adds,  that  the  winged  or  perfect  specimens  moult  four  times, 
acquiring  wings  only  after  the  last  moult :  this  would  imply  that  the 
ordinary  individuals  are  in  the  pupa  state ;  but,  from  what  has  been 
already  observed  upon  this  subject,  I  have  no  doubt  that  the  real  pupa 
of  these  winged  specimens  differs  entirely  from  the  ordinary  speci- 
mens, and  would  possess  much  shorter  rudiments  of  wings,  as  well  as 
2-jointed  tarsi,  whereas  the  ordinary  individuals  possess  three  joints. 

Lygseus  brevipennis  Ldtr.  (belonging  to  the  genus  Aphanus,  Pcuihy^ 
merus,  Schill.)^  clso,  ordinarily  occurs  with  abbreviated  hemelytra,  but 
which  I  have  found  with  them  perfect,  as  well  as  with  wings. 

*  Mr.  Curtis  notices  that  climate  seems  to  have  a  great  influence  in  perfecting 
the  wings,  since  he  neyer-  found  them  winged  in  this  country,  although  he  took 
several  winged  in  the  South  of  France,  —  thus  confirming  the  remarks  made  in 
previous  pages  as  to  the  effect  of  heat  in  analogous  cases.  Linns  us,  however, 
found  a  winged  specimen  in  Kalmar,  a  Swedish  province,  in  a  latitude  equal  to  the 
middle  of  Scotland. 

f  L.  Dufour  states  that  it  is  partial  to  the  Malvaces,  of  which  it  pricks  the  cap- 
sules, snd  that  it  does  not  emit  any  disagreeable  scent. 

VOL.  II.  I    I 
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Microphysa  Wesiw,  (Ann.  Ent.  Soc,  France^  tom.iii.  pi.  6.)  com- 
prises some  minute  species,  ordinarily  found  under  bark,  with  the 
abdomen  very  broad,  and  truncated  hemelytra,  resembling  a  broad 
Pselaphus. 

Geocoris  FaUen  (Opthalmicus  Hahn)  is  remarkable  for  the  great 
breadth  of  the  head ;  whilst  Myodacha  LaJtr.  has  the  hind  part  of  the 
head  formed  into  a  very  long  neck. 

The  largest  species  of  the  family  is  the  Pyrrhocoris  princeps  Westu).^ 
Drury,  vol.  iii.  pi.  43.  f.  5.  •Another,  nearly  as  large,  is  the  P.  grandis 
Gray  (An.  K.  pi.  92.  f.  S.),  from  India. 


The  eleventh  family,  Coreida*  {fiff*  121.  ll.  Coreus  hirticomis),  is 
of  great  extent,  and  comprises  some  of  the  largest  and  most  re- 
markably formed  insects  in  the  order,  especially  distinguished  by  the 
large,  and  either  thickened  or  elongated  f  size  of  the  terminal  joint  of 
the  4-jointed  antennae  (Jig*  121. 15.  ant.  of  Pseudophloeus  Dalmanni), 
which  are  inserted  near  the  lateral  and  superior  mai'gins  of  the  head 
above  a  line  drawn  from  the  eyes  to  the  base  of  the  rostrum ;  the 
rostrum  is  generally  long  or  moderately  long,  with  the  third  joint 
shorter  than  the  fourth  {Jig.  121. 1 3.  head  of  C.  marginatus);  the 
labrum  is  long ;  the  ocelli  are  not  widely  apart ;  the  apical  membranes 
of  the  hemelytra  are  generally  furnished  with  numerous  longitudinal 
nerves ;  these  organs  often  do  not  conceal  the  lateral  margins  of  the 
abdomen  ;  the  legs  are  generally  long,  with  S-jointed  tarsi,  furnished 
with  pulvilli  beneath  the  ungues;  the  sternum  is  simple  (fig*  121. 13. 
represents  the  underside  of  the  thorax  of  Cor.  marginatus). 


*  BiBUoOE.  Refer,  to  the  Coebidji. 

Litter,  in  Phil.  Trans.  No.  72.  (Cimex  Hyoscyami). 

SchiUinff.     Entomologische  Beitrage. 

l%tmberp.     Dissert  Insect.  Hemipt.  tria  Gen.  illust.,  Upsal,  1825.  4to.     (Fendu- 

linus,  PaehyHt,  and  Copium,  Holhymenia.) 
Burmnster,  Curtit,  Say,  Hahn,  H.  Schaffhr,  Periy,  GuArin,  Animal  Kingdom,  PaHtot 

BtamvoU,  Wolff,  FaBen,  Laporte,  Dufour,  StoB,  Donovan, 


t  The  species,  chiefly  exotic,  with  the  last  joint  long,  form  Laporte's  family 
Anisoaealitcs. 
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These  insects  are  generally  diversified  in  their  colours,  and  are  found 
upon  plants  or  trees,  upon  the  juices  of  which  they  appear  to  subsist. 
They  run  and  fly  well,  especially  in  the  heat  of  the  day ;  Coreus 
marginatus  in  flight  makes  a  humming  noise  as  loud  as  the  hive  bee. 
In  many  of  the  exotic  species  the  hind  legs  are  singularly  enlarged, 
especially  in  the  males,  the  femora  in  many  being  greatly  thickened, 
curved,  and  spined;  whilst  in  others  the  legs  are  very  long,  the 
femora  thin,  and  the  tibiae  furnished  on  each  side  with  a  broad  and 
flat  membrane,  with  the  edges  notched ;  the  use  of  these  singular 
appendages  is  involved  in  obscurity,  the  species  not  being  saltatorial ; 
in  some,  again,  the  femora  are  thickened,  and  the  tibiae  curved  and 
hooked  at  the  tip,  fitting  to  the  femora  like  the  fore  legs  of  a  Mantis ; 
the  antennae  also  exhibit  some  curious  modifications,  the  intermediate 
joints,  or  one  of  them,  being  occasionally  dilated  into  a  broad  plate. 

M.  v.  Audouin  has  observed  the  eggs  of  Coreus  marginatus  to  be 
of  a  splendid  golden  appearance. 

Some  larvae  and  pupae  which  I  possess  of  several  of  the  species 
of.  Coreus  (C.  hirticornis,  marginatus,  and  Scapha)  differ  from  the 
imago  in  wanting  ocelli,  possessing  only  two  joints  in  the  tarsi 
(although  there  is  a  slight  indication  of  an  articulation  in  the  middle 
of  the  terminal  joint) ;  their  antennae  also  are  much  thicker,  especially 
the  intermediate  joint ;  the  pupa  of  C.  Scapha  differs  also  from  the 
imago  in  having  the  margins  of  the  abdomen  notched  (^Jig*  121.  14.). 

Some  of  the  species  of  this  family  are  of  a  very  slender  form ;  these 
belong  to  Latreille*s  exotic  genus  Leptocoris  (not  of  Burmeister)  and 
the  British  genus  Neiedes  (Jig*  121. 16.  N.  tipularius),  remarkable 
for  the  elbowed  form  of  the  antennae  at  the  end  of  the  long  basal  joint. 
I  have  found  N.  elegans  in  great  profusion  in  all  its  states  about  the 
roots  and  young  stems  of  a  small  plant  of  Ononis  arvensis,  at  the  back 
of  the  Isle  of  Wight.  Its  motions  are  very  slow,  and  I  did  not 
observe  it  to  make  use  of  its  wings.  The  larvae  and  pupae  were  also 
found  in  company  with  the  imago,  and  it  appeared  evident  that  it  was 
from  the  plant  that  the  insects  derived  their  nutriment. 

The  genus  Chorosoma  Curt,  (Myrmus  Hahuy  Rhopalus  Sch,) 
comprises  species  of  an  elongated  form,  one  of  which,  C.  miriforme, 
(Lyg.  micropterus  BurreUy  in  Trans.  EnU  Soc,  vol.  i.  p.  74.  1807.), 
ordinarily  occurs,  and  is  described  as  possessing  only  short  hemely tra : 
such  is  indeed  the  common  appearance  of  the  insect,  and  I  have  re- 
peatedly captured  such  specimens  in  coptdd,  although,  at  the  same 
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time  and  place,  I  have  found  others  of  both  sexes  with  fully  developed 
hemelytra  and  wings. 

A  species  allied  to  Alydus  (Actorus  fossularum  Bumuy  Alydus 
apterus  Ihif.)  also  exhibits  a  similar  diversity  of  development.  I 
also  possess  a  species  of  Pyrrhotes  Westw,  (Leptocoris  Burm.  nee 
Lair,)  from  the  Mauritius,  having  short  hemelytra  destitute  of  mem- 
brane, but  possessing  ocelli  and  3-jointed  tarsi. 

The  exotic  genus  Phyllomorphus  comprises  some  of  the  roost 
curious  species  of  the  family,  of  small  size,  and  resembling  a  withered 
leaf  with  the  edges  notched  and  dilated.  The  type  is  the  Cimex 
paradoxus  Sparrman*,  from  the  Cape  of  Good  Hope.  I  possess  a 
new  species  of  this  genus  brought  from  the  Levant  by  Olivier.  (See 
Guerin  on  this  genus  in  SulL  Soc,  Cuvierr,  No.  8.  1899.) 

Mr.  A.  White  has  described  some  new  species 'belonging  to  this 
and  the  following  family  in  a  paper  read  before  the  Entomological 
Society. 


The  twelfth  family,  ScuTELLERiDJcf ,  consists  of  an  extensive  assem- 
blage of  insects  of  moderate  or  large  size,  in  general  distinguished  by 
the  large  size  of  the  scutellum,  the  length  of  the  4>-jointed  rostrum, 
and  of  the  transversely  striated  labrum  ;  the  elongated  antennae  often 
consisting  of  five  joints,  the  terminal  joint  not  thickened  nor  ma- 

^  See  his  Memoir  on  this  insect  in  VeterukAead.  Handi,  1777. 
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Lefelwre,  in  Guerin  Mag.  Zool.  pi.  126.  (Canopus).  —  Ditto,  in  Ditto,  various 
detached  species. 

Dabnan,  in  Ephcm.  Entomol.  vol.  i.  (Canopus). 

Hope.  A  Catalogue  of  Hemiptera  in  the  collection  of  the  Rev.  F.  W.  Hope,  with 
short  Latin  characters  of  the  new  species  (by  J.  O.  Westwood). 

Germar,  in  his  Zeitschr.  f.  d.  Entomologie,  No.  1. 

White,  in  Mag.  Nat,  Hist,  n,  s.  No.  35.  (vol.  iii.  p.  537.),  and  in  a  Memoir  read  at 
the  Ent.  Soc. 

WeHwoodt  in  Trans.  Ent  Soc.  vol.  iL,  in  ZooL  Ins.  No.  Sa  ;  and  in  Royle's  Hima- 
laya. 

Gaede.     Anat  Cimex  rufipes,  in  Wiedemann  Zool.  Mag.  vol.  i. 

And  the  general  works  of  Dufour,  Fahicitu,  StoU,  Wolff,  Hahn,  H,  Sckaffkr,  Party, 
Burmeister,  Drury,  Khtg,  Laporte,  Guhin,  Spincia,  FaUen,  ZeUerUedt,  ^. 
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Fig.  122. 


teriaJly  elongated  *  ;  the  posseBsion  of  two  ocelli,  and  the  ordinarily 
S-jointed  tarsi,  furnished  with  two  pulvilli.  Several  of  the  figures  'va  the 
present  page  are  intended,  not  only  to  illustrate  the  structure  of  the 
present  family,  but  also  the  general  characters  of  the  land-bugs. 
Fig.  122.  1.  represents  Fentatoma  rufipes  about  twice  the  natural 
length,  with  the  antenuEe  and  legs  truncated,  and  with  tlie  wings  on 
one  side  of  the  body  extended ;  ^,  3.  the  under  side  of  the  head  and 
prothorax  of  the  same  insect,  showing  the  elongated  4-joiated  rostrum 
(labium),  thebasal  joint  of  which  is  partially  covered  by  the  elongated 
and  attenuated  labrum  (^_fig.  4.)  ;  and  at  the  apex  are  perceived  the 
tips  of  the  four  enclosed  setce,  representing  the  mandibles  and  max- 
illae :  ^g.  3.  represents  the  head  of  the  same  insect  sidewaya,  to  show 
the  lobes  defending  the  base  of  the  labium,  and  the  manner  in  which 
the  latter  is  able  to  bend,  with  two  of  the  enclosed  setce  drawn 
out  at  the  tip  of  the  second  jointf  ;  the  tips  of  the  other  two,  seen 
at  the  end  of  the  rostrum :  Jig.  5.  (after  Savigny)  represents  the 
dilated  base  of  the  four  internal  setie,  as  seen  within  the  head  on  re- 
moving the  clypeus :  the  two  external  sets  are  the  mandibles,  and  the 
other  two  the  maxills;  between  themiddle  pair  is  perceived  the  pointed 
cartilaginous  tongue  %,  behind  which  is  a  small  oval  aperture,  which 
is  the  orifice  of  the  pharynx  :  Jig.  e.  antenna  of  Fentatoma  rufipes : 
_/^.  7.  under  side  of  the  body  of  Fent.  smaragdina  Dt^mr;    «  repre- 


of  the  anlenns  of 


*  See  the  Interesting  memoir  of  BjnneUter,  on 
tbU  rwml;,  In  Silbennann,  Ba.  But.  No.  7. 

■f  The  MtliB  are  capable  of  being  drawn  out  of  the  eniirc  length  of  the  labium. 
De  Geer  has  described  the  manner  in  whieh  thej  are  replaced  ;  he,  tiowevor,  figures 
and  deacribe*  only  three  setn,  irhercaa  there  are  certainly  four. 

[  Analogous  to  fig.  89.8.  «  ,  9.  X  (p.  257.),  and  to  the  trifid  tongue  in  Nepa, 
fig.U9.  13.  (P.4S8.) 
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senting  the  thoracic  spiracles,  and  o  the  orifices  for  the  emission  of 
the  volatile  fluid,  which  produces  the  scent  for  which  these  insects  are 
so  well  known  :  jig,  8.  the  fore  tarsus  and  part  of  the  tibia  (slightly 
emarginate)  of  Pentatoma. 

These  insects  are  very  varied  in  their  colours,  and  amongst  the 
exotic  species  are  to  be  found  many  which  equal  the  most  splendid  of 
the  Coleoptera.  They  are  found  upon  trees  and  plants,  upon  the 
juices  of  which  they  subsist,  introducing  their  rostrum  into  the  leaves. 
They  will,  however,  attack  other  insects  when  opportunities  offer, 
Latreille  stating  that  several  are  occasionally  to  be  seen  surrounding 
and  sucking  a  caterpillar ;  and  Kuhn  (in  Der  Nahirforscher^  st.  6., 
quoted  by  Fallen,  Hetnipt  Suec.  p.  142.)  states  that  six  or  eight  spe- 
cimens of  Pentatoma  bidens,  shut  up  in  a  room  swarming  with  the 
bed-bug  for  several  weeks,  completely  extirpated  the  latter. 

The  eggs  of  these  insects  are  varied  in  form,  but  generally  of  an  oval 
shape,  attached  by  one  end  to  the  leaves  by  a  glutinous  secretion,  the 
other  end  being  furnished  with  a  cap*  (De  Geer,  tom.  iii.  t.  13.  f. 
19 — 22.,  and  vay  Jig,  122.  9.),  which  the  insect  detaches  on  bursting 
forth  :  the  young  larvae  are  of  a  rounded  or  oval  form,  with  thick 
antennae,  a  broad  head,  and  the  abdomen  short  (^jig*  1 22.  lo.,  and  De 
Geer,  Mi^m.  tom.  iii.  t.  14.  ^g,  1 .  10.  16.).  De  Geer  (tom.  iii.  p.  262.) 
has  made  an  interesting  observation  relative  to  the  care  with  which  the 
females  of  a  species  of  this  family  ( Acanthosoma  grisea),  found  on  the 
birch,  defend  their  young.  In  the  month  of  July  he  observed  many 
females  accompanied  by  their  respective  broods,  each  consisting  of  from 
twenty  to  forty  young,  which  they  attended  with  as  much  care  as  a  hen 
does  her  brood  of  chickens.  Fig,  122.  il.  represents  the  pupa  of  Penta- 
toma rufipes,  which,  although  much  more  nearly  resembling  the  imago, 
still  differs  from  it  in  possessing  only  four  joints  to  the  antennae,  two 
joints  to  the  tarsi  (^fig.  122.  12.),  and  wanting  ocelli ;  the  scales  of  the 
fore  wings  are  attached  to  the  scutellum,  and  it  will  be  seen  that  the  ru- 
dimental  hind  wings  only  appear  at  the  inner  margin  of  the  fore  wings : 
each  of  the  three  middle  segments  of  the  abdomen  are  furnished  with 

a  pair  of  tubercles,  having  the  appearance  of  spiracles ;  they  have 

• 

*  Kirby  and  Spence  {Tntrod.  vol.  iii.  p.  ]04.  and  pi.  20.  f.  15.)  describe  the  egg 
of  a  Pentatoma  furnislied,  not  only  with  a  convex  lid,  but  vilh  a  lever  of  a  horny  tex- 
ture, and  in  the  form  of  a  cross-bow,  for  opening  it,  the  handle  being  fixed  to  the 
lower  part  of  the  egg  by  a  membrane,  and  the  bow-part  to  the  lid.  See  also  Vallot 
on  the  eggs  of  tliis  genus,  in  BuU.  Sci,  Nat,  de  Ferussac,  Sept.  1830. 
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been  described  byKirbyandSpence  {Introd.  vol.  iiL  p. 7 14.  and  pi. 29. 
f.  22.)  as  pseudo-spiracles,  and  which  M.  Lefebvrej  in  his  memoir  on 
Canopus  (^ff*  122.  16.)  has  named  gibbosUes  excavies,'^ 

There  is  a  very  great  diversity  of  form  in  the  insects  of  this  family,  of 
which  the  most  striking  consists  in  the  immense  development  of  the  scu- 
tellum  in  many  species,  which  has  induced  Laporte  to  separate  them 
into  two  families^  Scutellerites  and  Pentatomitcs,  but  the  connection 
between  the  two  groups  is  so  completely  established  by  many  exotic  spe- 
cies, that  I  have  not  adopted  this  mode  of  classification ;  in  like  manner^ 
I  have  not  employed  the  name  Pentatomidse  for  the  entire  group,  since 
many  exotic  species  possess  but  four  joints  in  the  antennae,  whereas 
the  scutellum  in  all  is  large,  and  in  many  entirely  covers  the  abdomen 
and  wings  when  at  rest :  an  example  of  this  is  given  in  Jig,  122. 13. 
representing  Coptosoma  globus  (i5.  its  antenna),  a  small  European 
species,  in  which  the  scutellum  is  broader  than  long ;  the  fore  wings 
are  also  very  long,  and  from  the  peculiar  form  of  the  body  in  this  group^ 
it  is  necessary  that  they  should  be  partially  folded  in  repose  (^^.122. 14.), 
a  peculiarity  observed  in  no  other  Hemipterous  genus.  (See  my  me- 
moir hereon  in  Maff,  Nat  Hist,  n.  ser.,  vol.  ii.)  The  pupse  of  the 
ScutelleridsB  are  very  convex,  but  exhibit  no  extraordinary  enlarge- 
ment of  the  scutellum  ;  this  is  even  the  case  in  some  pups  of  a  Mau- 
ritian species  in  my  collection,  closely  allied  to  Coptosoma,  belonging  to 
my  genus Plataspis.  Dr.  Klug  has  figured  the  larva  (pupa?)  of  Tetyra 
ocellata  (^Symb,  Phys.  pi.  43.  f.  7.),  in  which  the  scutellar  region  ex- 
tends further  over  the  back.  The  pupa  of  a  species  of  Tesseratoma 
is  also  figured  in  Griffith  (^n.  Kingd,  Ins.  pi.  93.  f.  1.)  under  the  name 
of  T.  ossa-cruenta.  Amongst  the  exotic  species,  those  comprising  the 
genus  Calidea  deserve  mention  on  account  of  their  brilliant  metallic 
colours ;  Dryptocephala,  Discocephala,  and  Phloea  f ,  on  account  of 
their  apparent  relation  with  the  Aradi;  whilst  Cephalocteus  Duf., 
Scaptocoris  JPerfy,  Oncoraerisj&t<rm.,  Oncoscelis  FFe^fir.,  and  others, 

*  From  M.  Lefebyre*8  figures  of  this  genus,  which  has  so  much  perplexed  ento- 
mologi&ts,  it  is  evidently  an  insect  in  an  immature  state,  possessing  no  ocelli, 
4-jointed  antennae,  and  2-jointed  tarsi :  whether  the  insect  always  retains  "  cet 
^tat  de  perfection  imparfaite^  as  suggested  by  M.  Lefebvre,  is  perhaps,  from  these 
circumstances,  questionable,  as  we  have  clearly  seen  that  these  imperfect  perfect 
insects  are  imperfect  only  in  respect  to  their  organs  of  flight. 

f  The  obsenrations  of  Spinola  on  the  relations  of  this  genus  have  induced  me  to 
retain  it  in  this  family,  from  which  it  has  been  removed  by  BruU^. 
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exhibit  various  remarkable  modificatioDS  of  structure  of  different  or- 
gans to  which  I  can  but  thus  refer.  In  Edessa,  Acanthosoma,  &c.  the 
sternum  exhibits  several  forms,  the  presternum  and  mesostemum  in 
the  last-named  genus  being  considerably  produced  into  a  porrected 
horn  {fig,  121. 17.). 


Order  APHANIPTERA  Kirhy. 

(SucTORiA  DeGeer;  Siphov avt era  LatreiUe ;  Aptera  Lamarck^ 

MacLeay  ;  Rhyxgota  p.  Fabridus.) 

Char.  Wings' four;  minute  scaly  plates  applied  to  the  sides  of  the 
body,  those  of  the  metathorax  being  the  largest. 

Body  compressed ;  tarsi  5-jointed ;  antenns  minute. 

Mouth  formed  for  suction  ;  mandibles  and  lingua  long  and  seti- 
form ;  maxill&e  small,  triangular  scales  with  4-jointed  palpi ;  labium 
minute,  with  3-jointed  palpi. 

Larvae  vermiform ;  pupa  inactive,  incomplete. 

This  order  is  composed  only  of  the  different  species  of  fleas,  forming 
the  family  Pulicidje  *  (fig.  123.  l.  Pulex  irritans  $  magnified;   3. 


*    BlBLIOOH.   RkFER.  to  THE  PuUCIDJB. 

Leuwenhoeck*     Arcana  Natunc,  tom.i. 

PauBinL     De  Pulicibiis  in  Ovo,  Misc.  Acad.  Natur.' Curios.  Dec.  S.  1695-6. 
D.  Jacinta  Cut&ni.    A  new  Discovery  of  the  Origin  of  Fleas,  Phil.  Trans.  1699. 
Latreille.     Obs.  sur  PHist.  Nat.  de  la  Puce,  in  Rapport  Gen.  des  Travaux  de  la 

Soc.  Philomat.  torn,  ii.,  Paris  1798. 
Defranee.     Notes  sur  la  Puce  irritante,  in  Ann.  Sci.  Nat  torn.  i.  1824.,  and  Zool. 

Joum.  No.  2. 
Duget,     Reeherches  sur  1.  Caract.  g^n^.  du  Pulex,  in  Ditto,  torn,  xxvii.  18S2.-« 

Ditto,  on  Pulex  penetrans,  in  Ditto,  September  1 8S6. 
BoBc.     Descr.  d*une  Esp.  du  Puce  (P.  fasciatus.),  in  Bull.  Soc.  Philom.  No.  44. 
Fabriciu»,  in  Dansk.  Vidensk.  Selsk.  Skrivt,  n.  Saml.  D.  2.  (n.  sp.  Pulex). 
Weits.     Obserr.  de  Pulice,  in  Acta  HeWet.  voL  ▼. 
Vollmar,  in  Gistrs  Faunus,  1837,  No.  2.  (Pulex  penetrans). 
Sehonherr,  in  Kongl.  Vetensk.  Acad.  Handl.  1811.  (Pulex  segnis). 
Jdaequart,  in  Ann.  Sci.  Nat  April  1 83 1. 

Swartz,     On  Pulex  penetrans,  in  Vetensk.  Acad.  Handl.  1788. 
Bouchif  in  Not.  Act.  Acad.  Caes.  Nat.  Curios,  vol.  xviL  p.  1.  (Monogr.  Pulex). 
Guerin,     Icon.  R.  An.  Ins.,  and  description  of  ditto. 
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ditto,  natural  size);  insects  of  minute  size,  which,  in  regard  to  tlieir 
structural  details  and  natural  relations,  have  greatlj  perplexed  natu- 
ralists, who,  founding  their  arrangements  in  ignorance  of  their  real 
peculiarities,  have  placed  these  insects  in  situations  which  a  more 
precise  acquaintance  with  them  has  proved  untenable.  The  body  of 
these  insects  Is  compressed  and  covered  with  a  hard  shining  inte- 
gument  clothed  with  sharp  bristles  arranged  in  transverse  series 
upon  the  back  and  legs ;  the  segments  of  the  body  are  continuous, 
without  any  marked  separation  between  the  three  principal  parts;  the 
head  is  small ;  the  mouth  is  called  a  rostrulum  by  Kirby  and  Spence 
(Introd.  vol.  iii.  p.  471. ■),  and  is  employed  in  suction.  It  is  to  Sa- 
vigny  and  Curtisf  that  we  are  indebted  for  an  acquaintance  with  the 
real  structure  of  the  parts  of  the  mouth,  which  has  been  confirmed  by 
my  own  dissections,  and  by  the  researches  of  M.  Duges ;  a  highly 
magnified  view  of  the  parts  of  the  mouth  has  been  published  by  Mr. 
Aldous,  of  which  _fiff.  123.  3.  is  a  very  reduced  partial  copy,  and 
_fiff.  123.  4.  represents  the  parts  of  the  mouth  opened  in  front.  The 
upper  lip  is  entirely  obsolete  (if  the  part  described  as  the  lingua  be 
not  its  real  representative);  the  mandibles  (scalpeija  K.  8;  S.,  tube 
Hook)  are  two  elongated  flattened  sette,  with  a  central  rib,  and  with 
the  edges  finely  serrulated  (Jig.  123.  3,4.  nu/.,  and  5.);  these,  with  the 
lingua  (ligula  K.  8;  S.,  sucker  Hook),  which  is  of  equal  lengtli,  but 
more  slender  {^g-  123.  3,  4.  /3.  and  7.),  are  united  in  the  middle 
of  the  mouth  to  form  an  instrument  which,  from  analogy  with  the 

•  These  Bulhors  figure  all  the  parts  of  the  mouth  (IhIt.  toI.  iii.  pi.  T.  C8.); 
Ihej.  howerei,  like  manj  previous  writers,  accounted  the  maiillaiy  palpi  as  an- 
tenHK,  and  hence  their  nomenclature  oF  the  other  parts  la  inaccurate. 

-f  SaTigny  {Mtm.  lur  I.  An.  iini  Verlibr.  pL  1.  p.  ST.  ISIG)  first  published  a 
deacription  of  the  real  structure  of  the  mouth. 
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mouth  of  the  suctorial  Hemiptera,  is  probably  employed  in  puncturing 
the  flesh.  At  rest,  these  organs  are  defended  by  the  labial  palpi 
(Jig*  1 23.  3,  4.  /.  p,y  and  6.),  which  unitedly  form  a  tubular  haus- 
tellum,  and  which  Duges  figures  as  5-jointed  (^Ann,  Sc.  NaL  torn,  xxvii. 
pi.  4.  f.  9.)i  and  Curtis  describes  as  4-jointed,  although  he  represents 
them  in  Pulex  *  as  only  3-jointed>  which  appears  to  me  to  be  their 
true  structure,  having  an  internal  membranous  connection.  Latreille 
also  describes  them  as  3-jointed  {Gen.  Cr,  tom.  iv.  p.  365.).  These 
palpi  arise  from  the  apex  of  a  small  membranous  labium  {fig.  123. 
6.  0,  and  fig.  123.  3.  o),  which  is  inserted  upon  a  still  smaller  mentum 
{fig.  123.  6x);  the  maxillee  (laminae  K.  and  S.^  biters  Hooky 
fig.  123.  3,  4.  mx.)  are  small;  lamelliform,  coriaceous,  and  subtri- 
angular  appendages,  at  the  sides  of  the  mouth,  which  appear  ar- 
ticulated-)- near  the  tip;  and  the  maxillary  palpi  (antennae  K.  Sf  S.^ 
feelers  or  smellers  Hook,  fig.  123.  3,  4.  m,  p.)  arise  from  their  base  at 
the  anterior  emarginate  extremity  of  the  head,  and  are  porrected  or 
rest  upon  the  rostrulum,  being  composed  of  four  joints ;  from  their  size 
and  position  they  have  been  by  many  authors  mistaken  for  antennae 
('<  antennae,  potius  palpi,"  Latr.  Gen,  vol.  iv.  p.  365.). 

The  eyes  are  placed  at  the  sides  of  the  head,  and  are  small  and 
round  j:,  behind  each  of  which  is  a  small  aperture,  described  as  ordi- 
narily closed  by  a  moveable  valve  within  which  the  antennae  are  placed ; 
these  are  minute  articulated  organs,  varying  in  form  in  the  different 
species,  composed  apparently  of  four  joints  {fig.  123.  9.  ant.  of  P. 
Canis,  lo.  ditto  according  to  Duges),  the  third  of  which  is  very  minute, 
and  forms  the  cup-shaped  base  of  the  terminal  joint,  which  in  some 
species  is  furnished  with  numerous  transverse  incisions,  which  have 
been  considered  as  so  many  distinct  articulations  by  Curtis  (antennae 
of  Cer.  elongatus  8-jointed ;  antennae  of  C.  Talpae  10-jointed,  Curlisy 
41 7<  and  417.  a);  occasionally  these  organs  are  withdrawn  out  of  their 
cavity,  and  carried  erect  §  as  in  P.  Musculi  Duges  {fig.  123.  8.  a, 
a  X  being  the  valve  beneath  which  they  lie  in  repose). 

*  He  figures  them  as  4-jointed  in  Ceratopsyllus. 

f  This  apparent  articulation  results,  as  I  have  ascertained,  merely  from  the  ex- 
tension of  the  inner  membranous  covering  beyond  the  basal  coriaceous  substance. 

f  Duges  describes  them  as  *<  littta  ;**  and  Hooke,  as  each  being  a  ■*  single  lens, 
likeacat*s  eye.**  Mr.  Newman  {^EnL  Mag,,  No.  11.  p.  404.)  mentions  their  simple 
construction  as  not  having  been  noticed  by  any  previous  writer. 

§  In  such  cases  they  constitute  the  genus  Ceratopsyllus  Curt.  I  have,  however, 
endeavoured  to  show  that,  from  the  variations  of  these  organs  in  every  species,  it  is 
not  advisable  to  establish  a  genus  upon  this  character.  (Ent.  Mag.,  Na  4.) 
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The  thorax  is  composed  of  three  short  segments,  the  second  of 
which,  or  the  mesothorax,  has  a  small  scale  (Jig*  123.  i  x)  affixed 
at  its  hind  margin,  on  each  side,  behind  the  coxa  of  the  middle  legs, 
and  resting  upon  the  coxa  of  the  hind  legs,  whilst  the  metathorax 
has  a  much  larger  pair  of  these  scales  (^fig*  123.  i  x  x  ),  which  nearly 
cover  the  sides  of  the  first  and  part  of  the  second  abdominal  segment. 
These  scales,  evidently  representing  the  four  wings  of  the  Ptilota, 
were  first  clearly  defined  by  Duges,  although  Hooke  had  first  repre- 
sented them ;  Mr.  Kirby,  also  {ItUrod,  vol.  iv.  p.  383.),  says  that 
something  like  elytra  and  a  scutellum  appear,  and  MacLeay  (Haree 
Ent  p.  357.),  that  vestiges  of  wings  are  visible. 

The  legs  are  long,  the  posterior  formed  for  leaping ;  the  coxae  are 
very  large;  the  fore  legs  are  singularly  placed,  appearing  to  arise 
from  the  front  of  the  head,  the  coxae  defending  the  sides  of  the  ros- 
trulum.  This  peculiarity  is  caused  by  the  prothoracic  epimera  being 
detached  firom  the  body,  and  extended  obliquely  beneath  the  head. 
The  large  coxae  articulate  in  the  four  hind  legs  with  the  epimerae  *  by 
means  of  a  minute  joint,  which>  according  to  M.  Duges,  does  not 
exist  in  the  fore  pair ;  tlie  coxa  is  succeeded  by  a  minute  trochanter, 
considered  as  a  supplemental  joint  by  Duges ;  the  femora  are  short, 
but  strong,  the  tibiae  very  setose,  and  the  tarsi  5-jointed,  terminated 
by  a  pair  of  strong  claws  {Jig*  123.  ii.). 

The  history  of  these  insects  in  the  perfect  state  is  well  known ; 
their  eagerness  for  blood,  and  their  powerful  muscular  activity,  enabling 
them  to  leap  to  an  amazing  distance,  and  which  has  been  turned  to 
account  by  ingenious  mechanics,  for  the  purpose  of  making  them  per- 
form various  feats,  such  as  drawing  miniature  carriages,  &c.,  needs  no 
lengthened  account.  The  transformations  of  the  insects  are,  however, 
especially  interesting. 

On  opening  the  body  of  a  female  fiea,  ten  or  a  dozen  oblong  eggs, 
of  a  rounded  form  and  white  colour,  are  discovered,  which  are  depo- 
sited by  the  female  in  obscure  places,  such  as  cracks  in  the  floor,  or 
amongst  the  hairs  of  rugs,  where  dogs  are  accustomed  to  lie.  From 
these  eggs  are  hatched  long  worm-like  grubs  {Jig*  123.  13,  14.  ditto 
magnified),  destitute  of  feet,  with  thirteen  distinct  (pilose,  according 
to  De  Geev)  segments  ;  the  last  furnished  with  two  hooks  ;  the  first, 
or  the  head,  not  variable  in  form,  somewhat  corneous,  subovate,  fur- 

*  M.  Duges,  erroneoualy  regarding  the  epimerae  as  the  coxae,  the  coxae  as  femora, 
and  the  femora  as  tibis,  has  described  the  real  tibiae  as  the  basal  joint  of  the  6- 
jointed  tarsi.     He  has  corrected  this  error  in  his  memoir  on  P.  penetrans. 
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nished  with  short  antennae  and  oral  appendages*,  the  precise  structure 
of  which  has  not  been  described  (blind  according  to  De  Geer,  but 
with  two  eyes  according  to  Rosel).  These  larvae  are  very  active, 
twisting  about  in  all  directions,  and  feeding  upon  the  fleshy  particles 
of  feathers  and  the  blood  of  animals,  especially  drops  of  congealed 
blood  found  lying  near  the  eggs  :  the  last,  at  least,  is  stated  to  be 
their  food  by  M.  Dcfrancef ,  but  this  part  of  the  history  of  the  flea 
seems  to  require  elucidation.  When  full  grown,  which  occurs,  in 
summer,  in  about  twelve  days,  the  larvae  enclose  themselves  in  a 
small  cocoon  of  silk,  oflen  covered  with  dust,  and  attached  to  ad- 
joining substances.  Rosel,  however,  observed  that  some  of  the  larvae 
underwent  their  transformations  without  forming  any  cocoon.  The 
pupa  (^fig*  123.  16.,  14.  ditto  magnified,  16.  exuvia  of  the  larva)  is 
quite  inactive,  with  the  legs  enclosed  in  separate  cases ;  the  colour  of 
the  pupa  is  at  first  dirty  white,  but  it  afterwards  assumes  the  tint  of 
the  imago.  The  larvae,  which  are  not  hatched  until  the  end  of  the 
summer,  pass  the  winter  in  that  form.  The  period  of  the  duration 
of  the  pupa  state  varies  from  eleven  to  sixteen  days. 

The  changes  which  the  flea  undergoes  were  not  unknown  to  Aris- 
totle, since  he  noticed  not  only  that  it  had  distinct  sexes,  but  also 
that  they  produced  o-jcwXiyc  woethlc :  from  not,  however,  tracing  the 
insect  through  its  changes,  he  fancied  this  progeny  was  sui  generis, 
and  that  the  perfect  insect  was  generated  spontaneously  in  the  earth, 
the  Latin  name  Pulex  being  stated  by  Isidorus  to  have  been  derived 
from  pulvis,  "  quasi  pulveris  filius."  Mouffett  also  entertained  a 
similar  notion,  whilst  Scatiger  thought  they  were  produced  from  the 
humours  amongst  the  hairs  of  dogs.  It  is  to  Leuwenhoeck  (Arcana 
Naiur<B,  tom.  i.  p.  35.  and  353.),  Rosel  (Ins.  BelusL  torn,  ii.,  Muse,  ei 
Culic,  tab.  2,  3,  4-.),  and  De  Geer  (MSmoiresy  tom.  vii.  tab.  1.),  that  we 
are  indebted  for  a  knowledge  of  the  real  transformations  of  the  insect. 

There  are  numerous  species  of  this  genus,  peculiar  to  various 
animals  and  birds.  Duges  describes  four  species,  P.  irritans,  Canis, 
Musculi,  and  Vespertilionis ;  whilst  Bouch6  describes  ten  species,  P. 
irritans,  Canis,  Gallinae  Schr.,  Felis,  Martis,   Sciurorum,  Erinacei, 

*  The  precise  structure  of  these  mouth  organs  has  not  been  described :  hence  we 
arc  in  doubt  as  to  whether  the  larva  be  suctorial  or  mandibulated ;  if  the  former,  tlie 
analogy  of  the  order  with  the  Coleoptcra  cannot  be  maintained. 

t  In  the  chapter  on  the  flea,  in  the  Natural  History  of  Insects,  in  the  Family 
Library,  vol.  ii.,  I  have  given  an  abstract  of  M.  Dcfrance*s  observations,  which 
arc  also  stated  in  the  EncycL  Mith.  tom.x.  p.  242. 
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Talpse,  Musculi,  and  Vespertilionis.  The  largest  British  species  is 
found  upon  the  mole>  Ceratopsyllus  Talpse  Curt.  The  largest  species  I 
have  seen  has  been  sent  to  me  by  Mr.  R.  H.  Lewis,  with  the  name  of 
Pulex  Echidnae,  that  gentleman  having  captured  it  in  Van  Diemen's 
Land  on  Echidna  Hystrix,  or  the  Australian  porcupine.  P.  gigas 
Kirhy  (Faun,  Bor.Amer,  p.  318.  pi.  17.  f.  9.)  is  two  lines  long,  but  it 
is  not  known  upon  what  American  animal  it  was  found. 

In  warm  and  more  especially  in  tropical  countries,  these  insects  are 
exceedingly  troublesome ;  but  in  the  West  Indies  and  South  America 
there  is  an  insect  belonging  to  the  family  having  habits  different  to 
those  of  the  common  flea,  which  is  even  still  more  obnoxious ;  this 
is  the  Chigoe  or  Jigger,  Pulex  penetrans  Linn,*,  an  insect  of  very 
small  size,  which  lives  in  the  open  country,  and  during  the  dry 
season  incredibly  multiplies  in  sandy  and  dusty  places.  It  chiefly 
attacks  the  naked  feet,  both  of  men  and  dogs  f ,  particularly  between 
the  toes  and  nails,  burying  itself  deep  into  the  skin,  and  occasioning 
by  its  constant  irritation  the  most  violent  indisposition,  inflammation, 
swellings,  ulcers,  and  even  death.  After  one  of  these  insects  has 
effected  a  lodgement  in  the  skin,  its  body  becomes  enormously  dis- 
tended, acquiring  the  size  of  a  pea  (^^.  123.  17.  seen  in  front;  18. 
ditto  magnified,  seen  sideways)  ;  the  head,  thorax,  and  legs  retaining 
their  ordinary  size,  the  abdomen  alone  becoming  swollen  and  filled 
with  an  immense  number  of  eggs ;  in  this  state  the  greatest  care 
is  requisite  in  extracting  the  mass  entire.  The  specimens  which 
thus  burrow  into  the  flesh  are  certainly  impregnated  females.  No 
author  has  noticed  the  discovery  of  larvae  or  pupae  in  the  feet 
or  elsewhere  ;  hence  Pohl  and  KoUar  (Brasil,  varzugl.  last.  Ins. 
tab.  annex,  fig.  5.,  translated  in  Mag.  Nat.  Hist  vol.  ix.  p.  294.) 

*  Long  regarded  as  an  Acarus ;  it  was  first  proved  to  be  a  flea  by  Olaus  Swartz. 
Guerin  {Icon,  R.  An,  Ins,  pi.  2.  f.  9.)>  Dumeril  {ConsiiL  Gentr.  pi.  53.),  and  Pohl 
and  KoUar  have  given  figures  of  this  insect.  The  two  former  figure,  also,  indi- 
viduals with  the  abdomen  of  the  ordinary  size,  terminated  by  a  slender  appendage, 
forked  at  the  tip.  Is  this  the  male?  Kirby  and  Spence  (Introd,  pi.  23.  f.  10.), 
and  Pohl  and  Kollar,  have  represented  it  without  this  appendage.  Is  this  the  un- 
impregnated  female  ?  M.  Guerin  has  also  figured  (Icon.  R,  An.  Ins,  2.  fig.  9.  a)  a 
specimen  of  P.  penetrans  with  the  long  anal  appendage,  which  he  doubtingly 
describes  (in  the  description  of  the  plates  of  the  leonographie,  of  which  he  has  been 
so  kind  as  to  send  me  proof  sheets)  as  the  male  organs  of  generation ;  the  un- 
irapregnated  female  not  possessing  this  appendage,  which,  from  the  habits  of  the 
insect,  cannot  be  an  ovipositor. 

f  According  to  Pohl  and  Kollar  (p.  10.),  the  Bicho  do  Cachorro,  or  dog  chigoe, 
is  a  distinct  species  from  the  Bicho  dc  p6,  or  P.  penetrans. 
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conjecture  that,  like  the  common  flea,  it  lays  its  eggs  on  the  ground, 
whilst  Dr.  Rodschild  {Medecinischeund  Kyrurg,  Bemerk.  Colon.  Bsse- 
quiboy  Sfc,  Frankf.  1796,  8vo.  p.  307.)  is  of  opinion  that  the  larvae  are 
developed  within  the  abdomen  of  the  mother,  and  there  pass  into  the 
pupa  state.  Some  specimens  of  the  insect,  presented  to  me  by  W. 
Sells,  Esq.,  have  enabled  me  to  examine  and  describe  the  insect  (in  a 
memoir  read  at  the  Entomological  Society),  as  well  as  to  dissect  the 
abdomen,  which  I  found  filled  with  ovaries  containing  an  immense 
number  of  eggs :  hence  there  is  evidently  no  sufficient  space  for  the 
development  of  the  pupa,  as  suggested  by  Rodschild ;  whilst  the  fact, 
that  if  the  nestled  chigoe  be  unmolested,  a  fearful  ulcer  is  found, 
which  frequently  extends  to  the  bones,  requiring  amputation,  seems  to 
warrant  the  supposition  that  the  larvs  are  hatched  in  the  wound,  and 
it  is  by  their  action  that  the  ulcer  is  formed ;  in  such  case  we  must 
further  suppose  that  when  full  grown  they  leave  their  victim  and  un- 
dergo the  pupa  state  in  the  earth,  a  proceeding  of  very  common  oc- 
currence amongst  parasitic  insects.  One  thing,  however,  seems 
evident,  that  from  their  vast  numbers  their  ordinary  development 
must  take  place  elsewhere  than  in  the  foot.  In  mj  memoir  on  this 
insect  I  noticed  the  obsolete  structure  of  the  labium  *,  and  had  thence^ 
as  well  as  from  the  difference  of  its  habits,  separated  it  generically 
under  the  name  of  Sarcopsylla  or  flesh-flea.f 

The  investigation  of  the  natural  relations  of  this  order  is  attended 
with  much  difficulty:  the  opinions  entertained  concerning  them  by 
authors  ignorant  of  their  precise  structure  cannot  be  considered  as 
entitled  to  much  weight ;  and  hence  the  situation  assigned  to  them  in 
the  Regne  Animal^  between  the  lice  and  the  beetles:]:,  is  one  of  the 
most  unnatural  that  could  have  been  found  for  them.  Lamarck  had 
pointed  out  the  relation  of  the  flea  to  the  Diptera  resulting  from  its 
transformations  ;  and  Strauss  Durckheim  (^Anat,  du  Hanneion^  p.  5.  9^ 

*  M.  Duges,  in  his  memoir,  published  subsequent  to  (he  reading  of  my  memoir, 
also  noticed  this  peculiarity,  but  nevertheless  did  not  think  it  necessary  to  separate 
it  generically  from  the  common  flea. 

t  The  same  opinion  was  also  held  by  the  Rev.  L.  Guilding,  who,  in  his  collec- 
tion, had  applied  the  generic  name  of  Sarcophaga  to  this  insect ;  this  name  I  sliould 
have  retained,  had  it  not  been  long  preoccupied  for  the  flesh-fly.  M.  Gu^rin  has 
named  it  Dermatophilus  in  his  description  of  the  plates  of  the  Iconographie  (not 
yet  published). 

\  Mr.  MacLeay  insists  upon  this  order  being  considered  as  the  analogical  repre- 
sentative of  the  order  Coleoptera^  in  consequence  of  the  similar  nature  of  their 
transformations. 
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10.)  asserts  that  **  la  puce  est  un  Dipt^re  sans  ailes."  Duges  admits 
this  relation,  but  considers  the  relation  with  the  Hj^menoptera*  to  be 
equally  strong.  The  articulated  sheath  of  the  rostrum,  as  the  labial 
palpi  have  been  called,  has  been  supposed  to  establish  a  relation  with 
the  suctorial  Hemipteraf  ;  but  as  this  sheath  is  but  a  pair  of  articu- 
lated palpi,  we  roust  look  elsewhere  for  the  grounds  of  the  relation,  if 
it  in  fact  exist.  Whether  the  elongated  exarticulate  organs  in  the 
interior  of  the  mouth  can  be  considered  as  analogous  (but  merely  from 
their  action)  to  the  setiform  mandibles  and  maxills  of  the  Hemiptera, 
is,  perhaps,  questionable:  beyond  these  I  can  perceive  no  further 
bond  of  union  between  the  two  orders ;  and  the  elongated  maxillary 
palpi  and  the  want  of  a  labrum  are  characters  quite  at  variance  with 
those  of  the  Hemiptera. 


Order  DIPTERA  J  Aristotle. 

(Antliata  Fabricitu;  Halteriptera   ClairviUe,) 

Char.  Wings  two ;  mesothoracic,  membranous,  not  capable  of  be- 
ing folded,  with  variable  neuration,  accompanied  at  the  base  by 
a  pair  of  small  alulets. 

*  The  transformations  of  this  order  agree  with  those  of  the  flea ;  and  an  ana- 
logy may,  by  the  exercise  of  considerable  ingenuity,  be  traced  between  the  parts  of 
the  mouth  of  the  two  orders ;  but  the  flea  has  a  suctorial,  and  the  Hymenoptera  a 
masticating  mouth.    (See  Vol.  1.  p.  8.) 

f  Hence  MacLeay  (JETorc  Ent.  p.  379.),  adopting  the  views  of  LatreiUe  (^HUt. 
Nat,  torn.  xiv.  p.  404. ),  places  the  flea  between  the  Hemiptera  and  such  Diptera  as 
have  the  sheath  of  the  rostrum  bivalve  but  not  articulated.  Its  nearest  relations 
among  the  Diptera  are,  however,  such  species  as  have  an  incomplete  pupa.  Some 
of  the  fungivorous  Tipulide,  especially  Cordyla,  as  suggested  by  Mr.  Haliday 
(in  Curtis,  Ceratophyllus),  make  the  closest  approach.  In  their  parasitic  habits, 
however,  they  make  a  nearer  approach  to  the  Hippoboscidae. 
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Metathoraciclirings^  replaced  by  a  pair,  of  small  slender  filaments 
clubbed  at  the  tip  (halteres,  poisers,  or  balancers,  *^  malleoli,  or  little 
hammers/'  Stoammerd,), 

Mouth  antliate,  with  a  fleshy  proboscis  (labium),  forming  a  canal, 
and  enclosing  several  lancet-like  organs,  varying  in  number,  but 
always  destitute  of  labial  palpi. 

Tarsi  5-jointed. 

Prothorax  reduced  to  a  very  small  collar. 

Pupa  coarctate  or  incomplete. 
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in  Ann.  Soc.  Ent  dc  France,  1835.  (n.  g.  and  sp.  Dipt) 
Schelvtr.     Betrachtungen,  &c.   iiber  den  Flug  u.  d.  Gesumme  cinig.  zw.  Ins.,  in 

Wiedemann,  Archiv.,  2  b.   2  st 
Burmeister,  in  PoggondorfTs  Annalen,  and  Silbermann's  Rev.  Ent   No.  4.,  and  in 

Taylor's  Sci.  Mem.  pt  3.  (Noise  made  during  flight) 
WaUer.     Diptera  of  N.  Holland,  in  Ent  Mag.  vol.  ii.  p.  468 Ditto,  in  Trans. 

Linn.  Soc.  vol.  xvii.  —  Ditto,  in  Entomol.  Magazine,  pastim. 
And  the  general  works  of  Linnaus,  LatreiBe,  Guinn,  Boisduvai,    Kirhyy  Geqffroy, 

Panzer,  Harris  (Exposit  Engl.  Ins.),  fFaUl  (Reise  nach  Spanien),  ^. 
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The  two- winged  insects  constitute  one  of  the  most  extensive 
orders  of  the  Ptilota,  not  only  in  respect  to  numbers  of  distinct 
spedeSf  but  also  to  the  swarms  of  individuals  of  the  same  species ; 
and  which,  from  their  constant  attendance  upon  man,  have  attracted 
his  attention  from  the  earliest  ages.  It  is  not,  however,  from  their 
size  that  this  has  been  the  case,  since  few  species  exceed  an  inch 
in  length ;  nor  is  it  on  account  of  their  beauty,  for  the  majority  of 
them  are  of  dull  colours ;  their  forms,  too,  are  rarely  elegant,  and 
the  transformations  of  many  are  unknown.  They  owe  their  noto- 
riety, if  we  may  so  speak,  in  many  cases,  to  the  disgusting  habits 
and  appearance  of  their  preparatory  states,  when  many  of  them  revel 
in  filth  of  every  description ;  and  to  the  annoyances  caused  by  the 
reiterated  attacks  of  their  numberless  tribes  in  the  perfect  state, 
both  directly  upon  ourselves,  and  indirectly  upon  our  living  and  dead 
property  of  almost  every  kind.  When  it  is  borne  in  mind,  that  one 
of  the  plagues  of  Egypt  was  caused  by  <<  swarms  of  flies"*,  and  that 
the  gnat,  the  musquito,  gad-fly,  breeze-fly,  Zimb,  Stomoxys,  &c.  are 
Dipterous  insects,  which  are  unceasing  in  their  attacks  upon  man  as 
well  as  upon  many  of  our  domestic  animals,  it  will  be  at  once  per- 
ceived that  the  order  comprises  some  of  the  most  formidable  of  our 
insect  enemies. 

Other  species,  as  the  CEstri,  deposit  their  eggs  upon  the  bodies 
of  animals,  within  which  the  grubs,  when  hatched,  feed :  others  for 
the  same  purpose  infect  meat  and  other  viands  used  for  food ;  and 
so  great  are  their  powers  of  multiplication  and  voracity,  that,  accord- 
ing to  Linnaeus,  *<  tres  muscee  consumunt  cadaver  equi,  seque  cito  ac 
leo"  (Syst,  Nat.  vol.  ii.  p.  990.).  Other  species  of  flies  deposit  their 
eggs  upon  young  com  and  other  fruits  of  the  earth,  occasionally 
in  such  numbers  as  completely  to  destroy  the  hopes  of  the  agricul- 
turist. On  the  other  hand,  by  clearing  the  surface  of  the  earth  of 
vegetable  and  animal  impurities,  and  noxious  insects,  many  Dip- 
terous insects  are  to  be  regarded  as  unusually  serviceable. 

•  In  the  Brit.  Cyd,  of  Nat.  Hist  (vol.  iii.  p.  298.),  and  EntomoL  Text-Book 
(p.  17.),  I  haye  endeavoured  to  prove  (contrary  to  the  opinions  of  various  writers), 
that  the  plague  of  flies  was  produced  neither  by  the  zimb,  flesh-flies,  nor  dog-flies 
(xwo/Mv^a),  but  by  **  swarms "  of  musquitoes ;  the  circumstance  stated  as  mira- 
culous, namely,  that  the  land  of  Goshen,  in  which  the  children  of  Israel  dwelt, 
was  not  subjected  to  their  attacks,  being  caused  by  the  sandy  nature  of  the  pasture 
soil  of  Goshen  not  watered  by  the  Nile,  which  was  consequently  free  from  situations 
£ivourable  for  the  breeding  of  Culicid». 
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The  head  in  these  insects  is  almost  invariably  distinct,  and  at- 
tached to  the  thorax  by  a  very  short  and  narrow  neck ;  the  eyes  are 
large  and  lateral,  those  of  the  males,  in  many  species,  occupying 
nearly  the  whole  of  the  head ;  the  ocelli  are  generally  present,  and 
three  in  number ;  only  two,  however,  are  found  in  some  of  the  Tipulidae. 
The  antennse  are  generally  inserted  on  the  forehead,  and  approxi- 
mating at  the  base ;  they  are  of  very  variable  construction :  there 
appear,  however,  to  be  two  distinct  types  of  formation*;  one  ex-> 
emplified  in  the  Tipulida:,  in  which  these  organs  assimilate  to  those 
of  many  preceding  groups,  being  composed  of  a  series  of  distinct 
continuous  articulations,  often  ornamented  with  whorls  of  hairs, 
bristles,  &c. ;  the  other  occurring  in  the  greater  number  of  Diptera,  in 
which  the  antennae,  unlike  those  of  any  other  tribe,  are  very  short  and 
apparently  composed  of  only  two  or  three  thick  joints,  the  last  of 
which  is  generally  the  largest,  and  is  furnished  with  a  bristle  (arista) 
on  its  upper  edge ;  this  joint,  however,  is,  in  fact,  composed  of  several 
of  the  articulations  observable  in  the  other  type  soldered  together,  the 
bristle  representing  also  two  or  three  other  joints,  —  it  being  quite 
easy,  as  we  shall  see  in  the  sequel,  to  trace  the  gradation  of  structure 
through  the  various  families. 

The  mouth  of  these  insects  is  formed  only  for  imbibing  fluid  mat* 
ter ;  when,  therefore,  such  fluid  is  enclosed  in  peculiar  vessels,  the 
internal  pieces  of  the  sucker  are  employed  as  lancets  to  pierce  the 
envelope  and  afford  a  passage  to  the  fluid,  which  ascends  by  power 
of  suction,  produced  by  the  fleshy  lips  of  the  insect  into  the  mouth. 
The  outer  case  of  the  rostrum  evidently  represents  the  lower  lip  of 
the  mandibulated  orders,  having  the  sides  turned  up,  so  as  to  form  a 
canal,  for  the  double  purpose  of  containing  the  other  parts  of  the 
mouth,  and  of  forming  a  channel  for  the  flowing  up  of  liquids 
into  the  pharynx:  these  internal  pieces  of  the  mouth  are  variable 
in  number  in  the  different  families,  but  are  found  in  their  greatest 
state  of  development  in  the  blood-sucking  gnats  and  breeze- flies, 
in  which  the  upper  lip,  the  two  mandibles,  the  two  maxillae,  and  the 
tongue  of  other  insects  are  represented  under  the  form  of  lancet-like 
organs :  another  pair  of  jointed  organs  is  also  attached  to  some  part  of 
the  rostrum,  or  to  that  pair  of  lancets  which  represents  the  maxillae ; 
whence  it  is  evident  that  they  are  the  true  analogues  of  the  maxillary 
palpi,  although  the  maxillary  setae  themselves  are  sometimes  obsolete* 

*  See  MacLeay  on  the  antennae  of  this  order,  in  Taylor's  PkUog,  Magax,  1827. 
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The  thorax  in  these  insects  is  short  and  robust,  the  distinctness 
of  the  various  portions  being  much  diminished,  and  the  size  of 
many  of  them  reduced,  in  pursuance  of  the  rules  of  proportionate 
development,  resulting  from  the  existence  of  only  one  pair  of  wings; 
hence  the  prothorax  is  very  minute,  the  collar  only  being  slightly 
visible,  whilst  the  mesothorax  extends  nearly  over  the  whole  tho- 
racic region :  at  the  sides  of  this  segment  a  pair  of  naked  membran- 
ous wings  *  are  placed,  having,  in  many  species,  attached  to  their  base 
behind  a  pair  of  small  membranous  appendages,  termed  alulee,  or 
winglets,  which  vary  in  size  in  an  inverse  proportion  to  the  size  of 
the  hal teres,  and  which  have  been  regarded  by  some  entomologists  as 
the  analogues  of  the  lower  pair  of  wings  in  the  other  orders  ;  at  the 
base  of  the  halteres,  as  well  as  behind  the  collar,  there  exists  a  pair 
of  spiracles.    (See^^.  126.  i.,  and  128.  8.) 

Tlie  halteres  f^  as  Dalman  well  observes  (Analect.  Ent,  sub  Chionea)^ 
are  the  most  characteristic  organs  of  the  order,  being  present  even 
when  the  wings  themselves  are  wanting.  They  are  generally  kept 
in  constant  vibration;  respecting  their  usesj:,  however,  as  well  as 
their  analogies,  dependent  upon  the  analogous  formation  of  the  pos- 
terior portion  of  the  thorax,  entomologists  are  at  variance  ;  some  au- 
thors regarding  them  as  representatives  of  the  posterior  pair  of  wings, 
whilst  others,  including  Audouin  and  Latreille,  deny  them  this  cha- 

*  Whilst  many  entomologists  have  endeavoured  with  very  great  pains  to  reduce 
the  variable  position  of  the  nerves  of  the  wings  of  the  Hymenoptera  to  one  typical 
form»  the  typical  neuration  of  the  wings  of  the  Diptera  has  been  but  little  in- 
vestigated. Latreille  has  partially  attempted  its  elucidation  (  Genera,  ^.  torn.  iv. 
p.  237.)*  "iid  see  MacLeay,  in  Zod.  Joum.  Nos.  2  and  16.  (in  paper  on  Ceratitee), 
An  observation  worthy  of  consideration  in  respect  to  this  subject,  has  been  made 
by  M.  Macquart  (Hist.  Nat.  Ins.  Dipt.  tom.  i.  p.  11.),  that  if  we  compare  the 
wing  of  one  of  these  insects  with  the  fore  wing  of  one  of  the  Hymenoptera, 
we  cannot  trace  any  analogy  between  the  neuration  of  the  two ;  but  if  both  wings 
of  the  latter  are  thus  compared  with  the  single  wing  of  the  Dipterous  insect,  we 
are  easily  able  to  distinguish  in  the  latter  the  various  cells  of  the  former ;  and 
hence,  that  the  single  wing  of  the  Diptera  represents  both  wings  of  the  Hymen- 
optera, and  that  the  halteres  consequently  cannot  represent  the  hind  wings. 

f  See  Robineau  Desvoidy,  on  these  organs,  in  Ferussac*8  Bulletin  for  May  1827. 

^  From  being  connected  with  the  metathoracic  spiracle,  they  have  been  regarded 
as  appendages  of  the  respiratory  system.  See  Schelver  (in  Wiedemann's  ZooL  Ar- 
cAte.),Burmeister  (in  Poggendorff  *s  Annalen,  translated  inTaylor's  Scieniijie Memoirs, 
vol.  i.  pt  3.,  and  in  Silbermann,  Rev.  EntomoL'So.  4.),  on  the  noise  made  by  insects 
in  flight;  and  see  Kirby  and  Spence  (Introd.  vol.  ii.  p.  360.),  on  the  variations  in 
the  alary  organs  and  flight  of  the  Diptera. 
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racter,  regarding  them  as  abdominal  appendages,  in  accordance  with 
their  theory  relative  to  the  hind  part  of  the  thorax  of  the  Diptera  and 
Hymenoptera ;  and  Messrs.  Kirby  and  Spence  consider  them  as  ap- 
pendages of  tlie  respiratory  organs.  From  a  careful  investigation  of 
their  structure  and  position  in  the  chief  types  of  the  order,  as  well  as 
from  a  comparison  of  the  Dipterous  and  Hymenopterous  thorax,  it 
appears  to  me  that  the  same  arguments  by  which  I  have  endeavoured, 
in  a  previous  page,  to  prove  that  the  hind  part  of  the  middle  portion 
of  the  body  in  the  petiolated  Hymenoptera  is  thoracic,  are  equally 
applicable  to  these  insects,  in  order  to  show,  not  only  that  such  is  also 
the  case  in  the  Diptera,  but  also  that  the  halteres  are  the  real  ana- 
logues of  the  hind  wings ;  and,  consequently,  that  the  alulets  are 
merely  appendages  of,  or,  in  fact,  not  distinct  organs  from,  the  upper 
wings.  Latreille,  indeed,  in  several  of  his  latest  works,  instanced  the 
larger  Tipulidae  as  showing  that  the  halteres  cannot  be  analogous  to 
the  hinder  wings,  inasmuch  as  they  are  attached  to  the  segment, 
which  bears  a  pair  of  spiracles,  which,  he  asserts  (but  erroneously),  is 
never  the  case  with  the  metathorax  ;  but,  on  carefully  examining  Ti- 
pula  oleracea,  it  is  quite  impossible  to  arrive  at  any  other  conclusion 
than  that  the  segment  which  bears  the  halteres  and  pair  of  spiracles 
is  also  that  which  bears  the  hind  legs,  and  which  is  consequently  the 
metathorax.  Moreover,  it  unfortunately  happens,  for  the  theory  of 
the  French  entomologists^  that  the  abdomen  of  this  and  other  allied 
insects  possesses  the  full  complement  of  segments,  without  taking  this 
supposed  basal  segment  into  the  calculation.  I  have  represented  the 
various  developments  of  these  thoracic  organs  in  several  Dipterous 
insects  in  the  following  figures. 

The  legs  are  long,  and  terminated  by  a  5-jointed  tarsus,  having  two 
claws  at  the  extremity,  with  two  or  three  fleshy  vesicles  or  pulvilli.* 
The  abdomen  is  united  to  the  thorax  by  a  considerable  portion  of  its 

*  These  pulvilli,  or,  as  Derham  terms  thecn,  <'  skinny  palms  to  the  feet," 
have  been  generally  regarded  as  the  instruments  wherewith,  by  means  of  the  pres- 
sure of  the  atmosphere,  flies  are  enabled  to  creep  on  the  upright  surfaces  of  glass 
and  other  polished  surfaces  against  gravity.  Mr.  Blackwall  has,  however,  lately 
published  a  very  ingenious  paper,  proving  that  it  is  impossible,  from  the  structure 
of  these  organs,  covered  as  they  are  with  minute  bristles,  to  be  employed  as 
suckers,  and  suggesting  that  it  is  by  strictly  mechanical  means,  as  suggested  by 
Dr.  Hooke  {Micrographia,  p.  171.),  that  they  are  enabled  to  retain  their  hold. 
(Xt'nn.  TranB.  vol.xvi.  p.  490.)  In  a  subsequent  communication,  he  however  con- 
siders that  an  adhesive  secretion  is  emitted  by  the  hair-like  appendage  on  the  inferior 
surface  of  the  pulvilli,  which  are  considered  to  be  tubular ;  a  distinct  track  of  this 
secretion  being  discoverable  in  every  instance.  {Linn,  ZVonf.  vol.  zvi.  p.  768.) 
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transyerse  diameter,  and  is  composed  of  from  five  to  nine  joints,  ter- 
minated in  a  point  in  the  females ;  in  some  of  the  latter  the  number  of 
joints  is  reduced ;  the  apparently  wanting  segments  are,  however,  con  ^ 
verted  into  a  telescopic-formed  ovipositor. 

The  transformations  of  this  order  are  either  of  the  incomplete  or 
coarctate  kind,  or  rather  such  is  the  nature  of  the  pupa  state. 

The  larvae  are  fleshy,  cylindric,  footless  grubs  *  ;  but  some  species 
are  furnished  with  representatives  of  legs.  It  is  in  this  order  alone 
that  the  head  is  found  to  exhibit  a  sofl,  fleshy,  and  variable  structure ; 
a  character,  however,  exclusive  to  those  Diptera  which  have  a  coarctate 
pupa.  The  mouth  is  generally  furnished  with  two  hooks,  which  are 
thrust  into  the  substances  from  which  the  larvae  derive  their  nutriment. 
In  the  majority  of  these  larvae  the  spiracles,  two  in  number,  are  situated 
at  the  posterior  extremity  of  the  body ;  many  are  also  furnished  with 
a  pair  of  these  organs  on  the  segment  immediately  succeeding  the  head, 
and  in  some  Aey  are  placed  on  several  of  the  consecutive  segments. 
When  arrived  at  their  full  size,  the  larvae  of  some  of  the  species 
(Nemocera  and  Tanystoma)  cast  their  skin,  and  appear  in  the  form 
of  incomplete  pupae,  having  their  limbs  enclosed  in  distinct  sheaths. 
The  pupae  of  the  Culicidae  are  not,  however,  quiescent.  This  trans- 
formation is  sometimes  effected  in  a  cocoon  woven  by  the  larva.  In 
the  majority  of  the  order,  however  (Muscidae,  &c.),  the  outer  skin  is 
not  shed,  but,  by  degrees,  contracts  and  hardens^  until  it  assumes 
the  appearance  of  an  oval  brownish  shell  or  case,  within  which  the  body 
of  the  larva  is  detached  in  a  soft  and  gelatinous  mass,  and  which  ex- 
hibits no  appearance  of  limbs  or  joints ;  by  degrees,  however,  these 
parts  are  found  (on  opening  the  shell)  to  have  become  distinct  when 
the  insect  is  in  the  true  state  of  a  coarctate  pupa.  In  some  species, 
however,  the  larva  skin  scarcely  changes  its  form,  on  the  insect's  as- 
suming the  pupa  state.  The  perfect  insect  makes  its  escape  from  this 
case  by  causing  the  upper  extremity  to  scale  off,  having  also  sloughed 
off  the  real  envelope  of  the  pupa.  In  the  forest  flies,  Hippoboscidae,  a 
remarkable  variation  occurs ;  the  insect  passing  the  larva  state,  and 

*  Boucb^  (in  Nova  Acta  Naiur.  Cufiot.  toI.  xvii. ),  MacLeay  (in  Zoof^  Joum, 
vol.  ii.  No.  5.,  and  Taylor's  Pkilot,  Magazine,  1827  ;  BuU.  FSruss,  February  1829), 
and  Dufour,  in  a  memoir  presented  to  the  "  Institut,"  upon  some  fiingivorous  Dip. 
terous  larvae  presented  to  the  *<  Institut,*'  and  noticed  in  the  Ritme  Zool,  Soe.  Cuvier. 
1839,  No.  7.,  have  entered  into  numerous  general  details  relative  to  the  larv»  of 
this  order. 
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undergoing  the  change  to  the  pupa  in  the  abdomen  of  the  mother ; 
and  being  deposited  in  the  shape  of  a  large  oval  mass  covered  by 
a  thick  skin. 

The  situation  of  the  Diptera  amongst  the  orders  of  insects  is  consi- 
dered by  Mr.  MacLeay  to  be  intermediate  between  the  Lepidoptera, 
with  which  they  are  supposed  to  be  connected  by  means  of  such  in- 
sects as  Pterophorus  Fabr^  (Phaldnes  tipules  2).  G.)  and  Psychoda 
Lcatr.  (Tinearia  SchilL*)  and  the  order  containing  the  fleas,  Apha- 
niptera ;  which  latter  relationship  is  deemed  to  be  effected  by  means 
of  Hippoboscaf ,  Nycteribia,  and  Pulex  ;  whilst  the  analogous  appear- 
ance exhibited  by  different  species  in  almost  every  Dipterous  family 
with  the  Hymenoptera,  has  not  failed  to  attract  the  attention  of  every 
observer.  These  orders  are  accordingly  analogically  opposed  to  each 
other  in  the  mandibulated  and  haustellated  columns  of  the  systems  of 
Savigny,  MacLeay,  and  Kirby  and  Spence.  (See  K.  and  S.,  vol.  iv. 
p.  412-r4!l5.)  » 

It  is  to  Aristotle  that  we  are  indebted  for  the  first  indication,  as  well 
as  the  name,  of  this  order ;  and  by  whom  it  was  divided  into  two 
sections,  one  of  which  (Emprosthocentra)  he  distinguished  from  its 
counterpart  amongst  the  Tetraptera  (Opisthocentra)  from  possessing 
an  oral  instead  of  an  abdominal  sting.  Swammerdam,  pursuing  the 
principle  of  metamorphosis^  united  one  portion  with  the  Coleoptera, 
Hymenoptera,  &c.  undergoing  an  incomplete  metamorphosis,  whilst 
the  remainder,  undergoing  a  coarctate  metamorphosis,  he  erroneously 
placed  with  the  Ichneumones  minuti  Linn.  Linnaeus,  in  his  later 
works,  established  it  in  its  present  extent,  in  which  respect  he  was 
followed  by  De  Geer.  Fabricius,  however,  pursuing  the  cibarlan  cha- 
racters, united  it  with  the  Anoplura  Leachy  Trachean  Arachnida  Lair,^ 
&c,  under  the  name  of  Antliata,  a  step  which  has  not  been  adopted 
except  by  his  immediate  followers.  Clairville  also  proposed  for  it  the 
name  of  Halteriptera.  More  recently  Dr.  Leach  proposed  to  establish 
the  Linnaean  genus  Hippobosca  as  a  distinct  order,  under  the  name 
of  Homaloptera. 

*  Burmeister  thinks  the  long  rostrated  Bombyliidse  and  Tabanida?,  which  he 
places  in  conjunction,  lead  to  the  Lepidoptera  (Z>e  Intect  Syst.  Naiur.  p.  25.). 
This  relationship  is,  however,  more  apparent  than  real ;  the  labium  of  the  Diptera 
being  lengthened  at  the  expense  of  the  maxills,  &c. ;  whereas,  in  the  Lepidoptera,. 
the  maxillsB  are  developed  at  the  expence  of  the  labium,  &c. 

f  The  stirps  Pupipara  (Hippobosca),  &c.  is  also  deemed  by  Mr.  MacLeay  as 
establishing  the  passage  between  the  classes  of  Haustellata  and  Arachnida.  I  have 
introduced  some  observations  upon  this  transition  in  my  remarks  upon  this  stirps. 
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Moses  Harris  was  the  earliest  British  author  who  paid  peculiar  at- 
tention to  the  insects  of  this  order,  and  was  the  first  entomologist  who 
made  use  of  the  variations  in  the  nervures  of  the  wings  to  distinguish 
the  groups.  More  recently,  these  insects  have  attracted  much  at* 
tention  abroad ;  Fallen,  in  Sweden,  having  published  many  memoirs 
respecting  them  ;  Macquart  has  also  published  an  admirable  series  of 
monc^aphs  upon  the  Diptera  of  the  North  of  France,  as  well  as  several 
subsequent  general  works.  But  it  is  chiefly  to  Meigen,  whose  work 
upon  the  Diptera  of  Europe  extends  to  six  volumes,  and  to  Wiede- 
mann, whose  Exotic  Dipiera  occupies  two  volumes,  that  we  are  in- 
debted for  the  most  complete  series  of  descriptions  of  the  species  of 
this  order,  whilst  it  is  to  the  works  of  Latreille  that  we  must  look  alone 
for  the  more  philosophical  views  relative  to  the  affinities  and  conse* 
quent  relative  situaticm  of  the  various  families  of  Diptera,  the  preceding 
authors  having  implicitly  followed  him  in  his  modes  of  distribution. 

The  naturd  classification  of  the  Diptera  is  attended  with  great 
difficulty,  resulting  from  the  difference  in  value  which  may  be  attached 
to  the  characters  respectively  derived  from  the  structure  of  the  an- 
tennae and  trophi,  and  the  nature  of  the  transformations ;  hence  we 
find  that  Latreille,  in  many  of  his  works,  has  adopted  various  plans 
of  arrangement,  and  has  likewise  suggested  others,  varying  according 
to  the  different  rank  supposed  to  be  possessed  by  either  of  these  prin* 
cipal  characters.  Thus,  in  the  <^  Genera  Crustaceorum,"  the  antennas 
are  first  employed,  and  thus  we  have  the  Stratiomidae,  in  consequence 
of  their  multi-articulate  antennae,  but  which  have  a  coarctate  pupa, 
and  a  mouth  furnished  with  two  or  at  most  four  setae,  introduced  be« 
tween  the  Tipulariae  and  Tabanii,  which  last  have  an  incomplete  pupa 
like  the  Tipulariae  and  a  more  complete  mouth.  In  a  note,  however,  in 
the  same  work  there  is  another  arrangement  proposed,  chiefly  founded 
on  the  structure  of  the  mouth  * ;  and  here  we  have  the  Tabanii  brought 
into  contact  with  the  Tipulariae,  whilst  the  Stratiomidae  are  removed 

*  M.  Macquart  has  nearly  adopted  this  proposed  arrangement,  without  acknow- 
ledgment, in  his  Suit«$  d  Bujffbn,  as  follows :  — 

DiT.  I.     NxMocsaA  (composed  of  Culex  and  Tipula), 
DiT.  2.     Brachockra. 

SubdiT.  1.     Hexaehata,  with  six  setae  in  the  mouth  (Tabanus). 
Subdiv.  2.    Tetraehmiih  w^ith  four  sets,  composed  of  three  families  -» A.  NotaeoH' 
tha  (Stnitiomys,  &c.),  B.  Tcmystoma  (Asilua,  Empis,  Borobylius,  &c.),  and 
C.  Brachyttoma  (Rbagio»  Dolichopus,  Syrphus,  &c). 
SubdiT.  S«     ^ichmia  (composed  of  the  Athericera  and  Pupipara  (^  Latreille)^ 
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nearly  to  the  end  of  the  order  with  the  Muscidae,  whereas  the  structure 
of  the  antennae  of  these  two  groups  is  totally  at  variance  with  such  an 
arrangement.  In  the  Families  Naturelles^  we  find  the  preference  given 
to  the  nature  of  the  metamorphoses,  and  hence  the  order  (afler  the 
removal  of  the  Pupiparse)  is  divided  into  four  primary  families,  thus 
arranged:  1.  Nemocera,  2.  Tanystoma,'  3.  Notacantha,  and  4.  Athe- 
ricera ;  the  3d,  composed  of  the  Stratiomids,  agreeing  with  the  4th 
in  having  a  coarctate  pupa,  whilst  the  1st  and  2d  have  the  pupa  not 
enclosed  within  the  skin  of  the  larva. 

Still,  however,  there  is  a  diversity  in  the  nature  of  the  metamor- 
phoses of  the  third  and  fourth  groups ;  the  larva  skin  of  the  Stratiomidas 
nearly  retaining  its  form,  whilst  that  of  M usca  and  the  other  Athericera 
is  completely  altered,  assuming  that  of  an  oval  inarticulate  mass.  "  La 
nature,"  observes  Latreille,  <<  d'apres  ses  vues  particulidres,  et  qui 
nous  sont  inconnues,  varie  sa  marche  et  ses  combinaisons."  ( Consid. 
g^n,  p.  85.)  And  hence  it  is,  that  whilst  Culex  and  Chironomus  are 
so  intimately  allied  in  general  structure  and  metamorphoses,  as  to  be 
united  into  the  same  natural  family  by  some  writers  *,  the  structure 
of  their  mouths  is  totally  different,  that  of  Culex  being  exceedingly 
developed,  even  to  a  greater  extent  than  in  the  Tabanidse,  with 
which,  however,  it  agrees  in  the  number  of  the  pieces  of  which  it  is 
composed ;  an  arrangement,  therefore,  founded  on  the  structure  of  the 
mouth,  in  which  Tabanus  and  Culex  would  be  united,  must  be  arti- 
ficial. How  far  the  circumstance  of  some  of  these  insects  possessing 
a  coarctate  pupa  ought  to  be  considered  as  superseding  other  consi- 
derations, originating  in  the  characters  of  the  perfect  state,  may  per- 
haps be  questioned,  when  we  consider  that  a  coarctate  pupa  is  in  fact 
nothing  else  than  an  impetfect  pupa  enveloped  in  the  larva  skin  \^ 
far  more  analogous  to  the  true  incomplete  pupa  of  the  bee  and  the 
beetle,  than  it  is  to  the  obtected  pupa  of  the  Lepidoptera. 

If,  again,  independently  of  metamorphoses  or  trophi,  we  look  to 
the  antennee,  and  other  characters  of  the  imago,  for  affording  the 
grounds  of  a  natural  arrangement,  we  still  find  it  difficult  to  decide 
whether  the  Tabanidae  or  the  Notacantha  are  nearest  related  to  the 
Tipulidae,  the  former  group  by  Macquart,  and  the  latter  by  Latreille, 
being  made  to  occupy  this  station.     By  the  arrangement  of  Macquart, 

*  Latreille  (  Genera,  torn.  iv.  p.  245. )  unites  them  into  a  Motion  under  the  name 
of  Tipulariffi  aquatics. 

f  In  some  ftpeeies  of  beetles,  the  incomplete  pupa  is  inclosed  in  the  skin  of  the 
laxra  (Anthrenus,  Chilocorus),  thus  being,  in  (aet,  coarctate  pupae. 
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Latreille's  admirable  group  Tanystoma  is  cut  up>  as  it  appears  to  me 
unnaturally  ;  and  hence,  although  there  is  a  great  hiatus  between  the 
Tipulidae  and  the  Notacantha,  and  the  antennae  of  some  of  the  latter 
(Sargus,  &c.)  are  aristate,  I  feel  inclined  to  retain  the  Notacantha 
in  the  situation  assigned  to  them  by  Latreille  in  his  **  Genera." 

From  the  peculiar  construction  and  transformation  of  the  Hippo- 
boscidse  and  Nycteribiidae^  they  are  admitted  by  authors  to  form  a 
distinct  and  terminal  section  of  the  order,  under  the  name  of  Pupi- 
para  ;  the  GBstridae,  Muscidse,  &c.  having  in  several  respects  a  nearer 
affinity  with  these  than  any  other  Dipterous  insects,  will  occasion  their 
near  approach  to  them  in  the  system  ;  whilst  of  all  the  remaining  Dip- 
tera  the  Tipulse  and  Culices,  from  their  structure  and  transformations, 
are  evidently  the  farthest  removed  from  the  latter,  and  at  the  same 
time  nearest  allied,  both  in  their  transformations  and  antennse,  to  some 
of  the  preceding  tribes  of  insects.*  The  following  distribution,  there- 
fore»  nearly  resembles  that  of  Latreille's  Genera,  the  femilies  of  the 
Tanystoma  being  transposed :  — 

Section  1.     Head  always  distinct  from  the  thorax ;    claws  of  the  tarsi  not  den- 

tated ;   larva  annulose,   not  undergoing   its  transformations  to  the   pupa  state 

within  the  body  of  the  parent ;  female  insects  oviparous  (or  larviparous,  some 

Muscids). 

Division  1.  (Stirps  1.)     NzMocKaA  Lair.     Antennie  composed  of  more  than  six 

joints;  palpi  4  or  5-jointed  ;  pupa  incomplete  (Fam.  CuKcitLB  and  TV/m/tdte). 
Division  2.     Bkachockra  Maeq.    Antennae  short,  not  having  apparently  more  than 
three  distinct  joints ;  palpi  1  or  2-jointed. 

Stirps  2.  NoTACAMTHA.  Lair.  Antenns  apparently  composed  of  only  three 
joints,  the  last,  however,  being  articulated ;  proboscis  exserted,  seldom  en- 
closing more  than  two  lancets.  The  structure  of  the  mouth  is  very  incom- 
plete, and  the  number  of  the  setae  variable.  Latreille  (  Genera)  gives  only 
two  as  its  character,  but  four  in  the  Rigne  An,  2d  ed.  :  in  the  former  case 
and  in  metamorphoses,  general  appearance,  and,  as  it  would  seem  (Rigne  An, 
p.  479.,  but  see  p.  485.  eontrd),  in  the  variable  form  of  the  head  of  the  larva, 
this  stirps  approaches  the  Athericera.  Pupa  coarctate,  the  skin  of  the  larva, 
however,  nearly  retaining  its  previous  form  ( Fam.  Siratiomida,  BeridiZy  and 
Coenomyidai), 
Stirps  3.  Tamtstoma  Latr,  Antennae  with  only  three  joints,  ordinarily  ter- 
minated by  a  seta  (Tabanus  excepted) ;  proboscis  exserted,  generally  with  four 
setae  (six  in  Tabanidae  $  ;  mouth  obsolete  in  Acrocerid«) ;  larva  with  a  scaly 
head ;  pupa  incomplete  (  Fam.  Tabanidm,  BombyHieUB,  AnthracidiB,  Acrocerid4B, 
EmpieUt,  Tachydromiida,  Hybotid^,  Asilida,  MydoMtdat,  Thereoida,  Leptid^B, 
Dolichopida,  and  Seenopinidet, 
Stirps  4.   Athxeicsra  Latr,     Antenns  with  only  two  or  three  joints,  ter- 

*  Hence  the  species  which  have  coarctate  pupae  and  short  setigerous  antemui  are 
evidently  most  typical  of  the  order. 
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minated  by  a  seta  s  proboscis  generaUy  withdrawn  into  the  oral  cavity,  with 
two  setsB  (four  in  the  Syr^riiidae ;  mouth  obsolete  in  the  OBstridsB) ;  pupa  co» 
arctate,  the  skin  of  the  larva  forming  an  oval  case  (  Fam.  SyrphidtR^  Conopida, 
Muscid4Bt  and  (Estridtt). 
Section  8.    (Stirps  5.)    Pupipara  Latr.    (Order  Bonudoptera  Leach).     Head  im- 
mersed in  the  thorax ;  daws  denticulated;  larva  nourished  in  the  abdomen  of 
the  mother,  and  not  deposited  until  after  it  has  passed  to  the  pupa  state  (Fam. 
HippcXH>9eidm  and  NycterihiidiB), 


The  four  stirpes  composing  the  first  great  section  of  the  Diptera 
are  distinguished  by  having  the  head  more  or  less  detached  from  the 
thorax,  the  antennae  not  concealed  in  lateral  excavations  of  the 
head,  the  setce  of  the  mouth  enclosed  in  a  fleshy  canal  bilobed  at  its 
extremity,  and  the  claws  of  the  tarsi  not  denticulated ;  these  insects 
are  oviparous,  with  the  exception  of  a  few  Muscidse,  which  do  not 
exclude  their  young  until  they  have  assumed  the  larva  state. 

The  first  division  comprises  such  species  as  have  the  antennae 
divided  into  a  considerable  number  of  distinct  and  nearly  equal-sized 
joints.  This  division  comprises  the  single  stirps  Nemocera  Lair. 
In  the  second  division  (comprising  the  Notacantha,  Tanystoma,  and 
Athericera),  the  antennae  have  the  terminal  joints  either  indistinctly 
articulated  or  completely  soldered  together. 

The  first  stirps,  Nemocera,  corresponds  with  the  genera  Culex  and 
Tipula  of  Linnaeus,  the  antennse  of  which  are,  for  the  most  part,  com- 
posed of  from  14*  to  16,  or  from  6  to  9  joints :  they  are  filiform  or  seta- 
ceous, much  longer  than  the  head,  and  often  ornamented  with  whorls 
of  hair,  especially  in  the  males  ;  the  body  is  long,  with  the  head  small 
and  rounded,  the  eyes  large,  the  rostrum  not  concealed,  with  two 
external  palpi  composed  of  4>  or  5  joints,  the  thorax  very  elevated, 
the  halteres  long,  the  alulae  scarcely  perceivable,  and  the  legs  very  long 
and  slender. 

Many  species  of  the  smaller  size  assemble  in  myriads  in  the  air, 
where  they  perform  their  dance -like  flights.*  These  assemblies  (which 
consist  almost  entirely  of  males)  may  be  observed  almost  throughout 
the  year,  and  it  is  here  where  the  intercourse  of  the  sexes  takes  place, 
after  which  the  females  deposit  their  eggs,  either  in  neighbouring 
water  or  upon  plants.  The  larvae  are  always  long  and  vermiform, 
with  a  scaly  head  of  a  constant  form,  and  a  mouth  presenting  organs 
representing  the  lips  and  maxillae.     They  shed  their  skin  previous  to 

*  I  have  observed  that  in  these  dances  the  insects  always  fly  with  their  heads 
towards  the  quarter  from  which  the  wind  blows. 
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assuming  the  pupa  state,  which  somewhat  resembles  the  perfect  insect, 
except  that  the  limbs  are  enclosed  in  distinct  sheaths,  and  folded  upon 
the  breast  and  convoluted  beneath  the  wing  cases. 

This  stirps  comprises  only  two  families,  Culicidse  and  Tipulidse ; 
the  first  of  which  so  closely  approximates  to  the  aquatic  Tipulidas 
in  all  respects  except  the  structure  of  the  trophi,  that  Meigen,  fol- 
lowing Latreille,  unites  them  into  one  section  of  the  Tipularise.  Mac- 
quart  also,  in  his  last  work,  has  sunk  the  former  as  a  distinct  family, 
observing  that  the  discovery  of  an  elongated  proboscis  in  his  Tipu- 
lideous  genus  Aporosa  (to  which  he  might  have  added  my  Limno- 
biorhyncha  and  Haliday's  Geranomyia),  and  of  maxillary  setsB  in 
Glochina  and  Boletophila,  rendered  the  characters  of  the  Culicidse 
of  less  importance  than  had  been  given  to  them.  (Dipt,  Eocot.  p.  28.) 
The  blood-sucking  propensities  of  the  Culicidse  are,  moreover,  met  with 
in  several  of  the  small  Tipulidse,  especially  Simulium.  I  must,  however, 
observe,  that  the  Culicifbrm  Tipulidse  are  certainly  the  nearest  allied  to 
the  Culicidse,  and  there  is  evidently  a  great  hiatus  between  them. 


The  family  Culicid£*  (or  g.  Culex  Linn, ;  Jig.  124*.  i.  Culex 
pipiensf  (?)  is  distinguished  from  the  other  Nemocera,  by  having 
the  parts  of  the  mouth  produced  into  a  slender  porrected  ros- 
trum, which  is  nearly  half  the  entire  length  of  the  insect,  and 
slightly  thickened  at  the  tip.  This  proboscis,  simple  as  it  ap- 
pears, in  reality  consists  of  no  less  than  seven  distinct  pieces :(, 

*  BiBLioGR.   Rkfxr.  to  tuk  Cuucidjs. 

Rdbintau  DeMvoidy.     'Easel  sur  la  Tribu  des  Culicides,  in  M6in.  Soc.  d'Hist.  Nat. 

Paris,  tom.'iii.  1827. 
JLeaeh,     Descript.  of  three  Sp«  Culex,  in  Zool.  Joum.  vol.  ii. 
Fitcher.     Notice  sur  la  Larve  du  Culex  claviger,  in  M^m.  Soc.  Imp.  Natur*  de 

Moscow,  torn.  iv. 
BoffirecU,     M^m.  sur  la  Trompe  du  Cousin^  &c.,  in  Miscell.    Soc.  Taurinensis, 

torn.  iv.  p.  1.' 
Stephent,  in  Zool.  Joum.  vol.  i.  No.  4.  (Culexj  Anopheles). 
Meigen.     Abbild.  aller  bek.  Europ.  Zweifl.  Insi.  Hamm.  1890,  Heft  1. 
Voilhnarj  in  Gistl*8  Faunus,  No.  2. 
And  the  general  works  of  Meigen^  Macquart^  Wiedemann^  Fabriciu»j  ^. 


f  Mr.  Haliday  has  suggested  to  me  that  the  gnat  of  Lapland  is  the  true  C. 
pipiens,  and  is  confined  to  high  latitudes,  not  being  found  in  England.  C.  pipiens 
Mtig,  is  quite  distinct.    C.  detritus  HaL  is  nearest  allied  to  the  northern  species. 

\  Leuwenhoek  says  four,  Reaumur  five,  Swammerdam  and  Latreille  (in  the  Fa^ 


MODERN   CLAS9IPICATI0H  OF   INSECTS. 
Fiff.  124. 


in  the  females*  (^ff.l2i.  a.  head  of  Culex  {),  besides  a  pau- 
of  Beveral-jointed  palpi,  which  are  as  long  or  even  longer  than  the 
rostrum  in  some  of  the  males,  and  very  pilose  at  the  extremity ; 


■nllti  NaturtUa,  p.  4S3.)  mention  only  ui,  induing  the  labium;  he,  howerer,  ■« 
wdl  ai  all  other  cntomologiMi,  except  Mr.  Curtii,  have  overlooked  a  very  ilender 
necdlc-like  instrument  (ribbed  up  the  middle,  ai  it  appears  to  me),  which,  from  ita 
dtuation,  ia  evidently  the  reel  analogue  of  the  tongue  :  indeed,  all  the  parts  of  the 
mouth  of  a  nundibulated  insect  are  here  obaerrable,  there  being  a  broad  and  hollow 
lancet-like  piece  representing  the  upper  lip  (which  ia  the  moit  robust  part  of  the 
mouth,  except  the  labium),  a  pair  of  slender  needle-like  pieces,  or  the  mandibles,  and 
which  are  serrated  onthe  ouuide  at  the  tip(/^.]S1.a.)l  s  second  pair  of  similar  but 
nucb  more  slender  organs,  dilated  at  the  baae,  representing  the  maiillK,  to  the  base 
of  which  the  palpi  ore  attached  (J^.IS4.  4.);  the  part  obore  mentioned  representing 
the  tongue,  and  the  outer  tubular  caital,  in  which  the  others  lodge  when  at  rest, 
repreaen^ng  the  lower  lip.  H.  Robineau  Desroidj  baa  published  some  obserr- 
ationi  upon  these  oi^ns,  supposing  the  palpi  to  be  analogoui  to  those  of  the  lover 
lip,  which  Latreille  has  partiallji  controrerted  in  the  second  edition  of  the  Higm* 
AnmaL  I  hsic  suseeeded  in  extricating  the  maiillm  entire  (which  are  as  long  as 
the  mandibles,  a  drcumstanee  not  ascertidned  to  be  the  rase  in  Anopheles  bj  Mr. 
Curtis),  the  bases  of  which  are  dilated,  and  have  the  palpi  attached  to  them. 

■  It  has  been  observed  that  it  is  only  the  females  which  are  accustomed  ta 
suck  blood,  a  ciroumsl  inoe  which  also  occurs  in  the  Tabanidr.  (See  Kirby  and 
Spence,  Mnid:  vol.  iii.  p.  313.)  'And  on  carefully  diaecting  the  trophi  of  serenl 
males,  both  of  Culex  and  Anopheles,  I  have  not  found  the  formidable  apparatus 
of  setc  so  easily  discorerablc  in  the  females.  A  homy  cylindrical  instrument  is 
eauly  drawn  out  of  the  labial  canal,  and  I  succeeded  in  detaching  two  exceedingly 
delicate  filamenta,  but  I  am  by  no  means  certain  that  they  are  any  thing  but  ■ 
portion  of  the  central  organ,  which  seems  to  represent  the  labrum  of  the  female, 
and.  not  to  be  disunet  represenlatiTes  of  the  mandibla  or  maxills.  M  -Curtis, 
indeed,  notices  in  Culex  that  the  malea  are  destitute  of  the  mandibles  and  tongue, 
■0  that  the  labrum  and  maxillB  must  be  present  as  well  as  the  labial  canal.  In 
Anopheles  he  has,  however,  represented  the  entire  series  of  mouth-organs  in  th* 
male,  figuring,  by  some  oversight,  the  female  palpus  apart 
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in  the  females,  however,  they  are  generally  very  short.  The  head 
is  small ;  the  antennae  are  slender  and  filiform,  as  long  as  or  longer 
than  the  thorax ;  they  are  described  as  15-jointed  *  and  plumose 
in  the  males,  and  as  14-jointed  and  pilose  in  the  females, —  the  basal 
joint  being  subglobose  and  tubercular  in  form ;  the  eyes  are  lunate ; 
the  ocelli  obsolete  ;  the  thorax  is  oblong-oval ;  the  abdomen  is  long 
and  sleniler,  upon  which  the  wings  are  incumbent  when  at  rest ;  the 
latter  have  the  nervures  furnished  with  scales ;  the  legs  are  very  long 
and  slender. 

The  extreme  irritation  produced  by  the  bite  of  the  gnat  is  too 
well  known  even  in  our  own  country.  The  manner,  however,  in 
which  the  operation  is  effected  is  interesting :  thirsting  for  its 
evening  meal,  the  little  animal  enters  our  apartments,  and  instead 
of  whirling,  like  the  moths,  round  the  light,  it  betakes  itself  to 
its  employment ;  sounding  an  approach,  however,  by  a  tolerably  loud 
humming f,  which,  incur  chambers,  at  least,  is  often  sufficient  to 
banish  sleep.  Taking  its  station  upon  an  uncovered  part  of  the  skin, 
with  so  light  a  motion  as  not  to  be  perceptible  when  it  alights  (although 
it  will  not  hesitate  to  make  its  attacks  occasionally  through  our  thick 
clothing),  it  lowers  its  rostrum  and  pierces  the  skin  by  means  of  its 
exceedingly  slender  needle-like  lancets,  which  are  barbed  at  the  tips, 
and,  as  by  degrees  it  pushes  these  deeper  into  the  skin,  the  lower  lip 
or  sheath,  in  which  they  were  enclosed  when  at  rest,  becomes  more 
and  more  elbowed  towards  the  breast,  until  the  whole  length  of  the 

*  It  appears  to  me  that  authors  have  erred  in  their  computation  of  the  num- 
ber of  joints  in  the  antennae  of  the  male  gnat.  By  Curtis  they  are  described  as 
15-jointed  (including  the  large  basal  joint) ;  that  is,  as  possessing  one  joint  more 
than  the  females,  there  being  12  short  joints  figured,  succeeding  the  large  basal 
globular  joint  and  the  long  penultimate  joint ;  and  each  of  these  12  joints  is  fur- 
ther represented  as  verticillate  at  its  extremity.  Such  is  not,  however,  their  real 
structure,  the  articulations  occurring  half  way  between  the  several  whorls  of  hairs ; 
the  consequence  of  which  is,  that  the  last  whorl,  instead  of  being  at  the  apex  of  the 
short  antepenultimate  joint,  is  at  a  short  distance  from  the  base  of  the  penultimate 
( ISth)  joint,  which  is  greatly  elongated  beyond  the  whorl :  I  bave  clearly  ascertained 
that  there  is  no  articulation  immediately  following  the  last  whorl,  the  articulation 
by  which  the  long  penultimate  joint  is  moved,  occurring  half  way  between  the 
last  and  the  penultimate  whorL  Hence  the  number  of  joints  is  alike  in  both 
sexes,  namely,  14.  (Fig,  124.5.  represents  the  penultimate  and  antepenultimate 
joints  of  the  male  antenns). 

f  From  a  calculation  made  by  the  Baron  Caignard  de  Latour,  communicated  to 
me  by  M.  Audouin,  the  gnat,  during  flight,  vibrates  its  wings  3000  times  in  a 
minute. 
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lancets  are  introduced  into  the  skin.  It  is  supposed  that,  at  the  same 
time,  it  instils  into  the  wound  a  venomous  liquid,  which,  while  it 
enables  the  blood  to  flow  faster,  is  the  chief  cause  of  the  subsequent 
irritation. 

The  musquito,  moustique,  or  maringouin,  which  appears  to  be  a 
species  of  this  family,  is  far  more  annoying  in  its  attacks  upon  die 
inhabitants  of  America  and  India  than  our  European  species  is  to 
us ;  it  is  there  requisite  to  have  the  beds  enclosed  in  a  curtain  of 
fine  gauze,  to  defend  the  sleeper  from  their  attacks.  In  the  North 
of  Europe,  also,  they  are  very  tormenting;  the  inhabitants  being 
under  the  necessity  of  driving  them  away  with  smoke,  and  of  anoint* 
ing  the  exposed  parts  of  their  bodies  with  grease,  to  secure  them- 
selves from  their  bites. 

In  the  first  part  of  the  Trans,  of  the  Entomohgioal  Society^  Mr. 
W.  B.  Spence  has  published  a  critical  examination  of  a  passage  in 
Herodotus,  which  has  much  perplexed  commentators,  relative  to  tlie 
means  adopted  by  the  Egyptians  *  to  guard  against  these  insects, 
known  to  the  Greeks  under  the  name  Konopes,  the  fishermen  merely 
throwing  a  casting-net  (hft^ithfivrpov)  over  the  bed.  Juvenal  and 
Horace,  on  the  other  hand,  described  the  conopeum  or  gnat  curtain. 

It  appears  very  probable,  that  several  distinct  species,  belonging 
both  to  the  present  and  following  family,  have  been  confounded 
under  the  common  name  of  musquito.  The  musquito  of  the  United 
States  is,  however,  certainly  a  species  of  Culex,  for  specimens  of 
which  1  am  indebted  to  Mr.  R.  H.  Lewis.  The  small  Simulium 
is  there  called  the  black  fly.  Poey  also  communicated  to  Robineau 
Desvoidy  a  Culex  (C.  Mosquito  R,  D.  Monogr.)  known  under  that 
name  in  Cuba.  Pohl  and  Kollar  have  described  the  Brazilian  musquito 
under  the  name  of  Culex  molestus.  These  authors,  however,  state 
that  the  Portuguese  in  Brazil  also  give  the  name  Musquito  to  a  mi- 
nute species  of  Simulium. 

I  must  refer,  for  many  curious  details  relative  to  the  attacks  of 
these  insects  in  various  parts  of  the  world,  to  Kirby  and  Spence 
(IrUrod.  vol.  i.  p.  118.),  and  the  Magazine  of  Nat,  Hist.  1st  series. 
No.  27. 

It  is  worthy  of  remark,  that  notwithstanding  the  great  general  de- 

*  This  passage  in  Herodotus,  proving  the  common  occurrence  of  these  obnoxious 
insects  in  Egypt,  is  confirmatory  of  my  suggestion  in  a  pre?ious  page  as  to  the  mus- 
quito being  the  real  cause  of  the  '*  plague  of  flies.** 
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licacy  of  the  structure  of  the  gnat,  its  mouth  is  formed  of  the  same 
number  of  pieces,  and  upon  the  same  plan,  as  the  equally  blood- 
thirsty but  robust  breeze-flies  (Tabanus).  And,  as  if  possessed  of 
the  means  of  insuring  them  the  most  ample  supply  of  their  favourite 
food,  we  find  the  mouth  in  these  two  groups  of  insects  in  the 
highest  state  of  development,  no  other  families  possessing  so  per- 
fectly organised  a  structure.  It  is  a  curious  circumstance,  however, 
in  the  economy  of  nature,  that  these  and  many  other  species  of 
insects,  which  delight  in  bloody  are  found  in  the  greatest  profusion 
in  damp  and  other  situations,  where  they  can  find  but  few  opportu- 
nities of  indulging  their  bloodthirsty  propensities ;  hence,  if  they  feed 
at  all,  their  aliment  must  be  supplied  from  vegetables.  The  fondness 
of  gnats  for  ti^e  honey  of  flowers  has  been  noticed  by  Latreille 
and  other  naturalists ;  and  the  females,  for  want  of  their  favourite 
food,  will  feed  upon  the  nectar  of  flowers,  as  do  also  the  males. 

The  females  have  the  remarkable  instinct  to  deposit  their  eggs,  by 
the  assistance  of  their  hind  legs,  in  a  small  boat-shaped  mass,  capable 
of  floating  upon  the  surface  of  the  water.  The  eggs  are  of  an 
elongated  oval  form,  with  a  small  and  narrow  knot  at  the  top,  and 
are  arranged  side  by  side  closely  packed  together.  (Reaumur,  Mim. 
torn.  iv.  pi.  44.,  and  Kirb.  and  Spence,  IrUrod.  vol.  iii.  p.  81.)  In  hot 
weather  the  eggs  are  speedily  hatched,  and  the  larvae  {fig*  124.  6.) 
may  be  generally  observed  during  the  spring  and  summer  in  standing 
waters,  jerking  themselves  about  with  great  agility,  or  suspending 
themselves  for  the  purpose  of  respiration,  immediately  below  the 
surface  of  the  water,  head  downwards.  The  head  is  distinct, 
rounded,  and  furnished  with  two  inarticulated  antennae,  and  several 
ciliated  appendages,  which  serve  them  for  obtaining  nourishment 
from  their  food.  Tlie  thorax  is  furnished  with  bundles  of  hairs ;  the 
abdomen  is  long,  nearly  cylindric,  much  narrower  than  the  front 
parts  of  the  body,  and  divided  into  ten  segments,  the  eighth  of 
which  is  furnished  with  a  long  respiratory  organ,  terminated  by  a 
small  star  (De  Geer,  tom.  vi.  tab.  17.  f.  5.) ;  the  last  joint  is  terminated 
by  setae,  and  by  five  conical  slender  plates.  (  See  also  R6iumur,  M£m, 
tom.  iv.  pi.  43.;  Swammerdam,  Book  of  Nature^  pi.  31,  32. ;  Klee- 
man,  tab.  15.  for  the  transformations  of  this  family.) 

The  larvae  are  very  active,  and  swim  with  much  quickness,  often 
diving  to  the  bottom  of  the  water,  and  again  ascending  to  the  sur- 
face.     Afler  several  moultings,   they  are  transformed  into  pupae 
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(^fig»  124.  7.),  which  continue  to  move  about  with  agility  by  means  of 
tlie  tail  and  two  terminal  swimming  organs.  In  this  state  they  are  ac- 
tive, but  unable  to  take  any  nourishment ;  they  also  suspend  them- 
selves at  the  surface  of  the  water,  but  in  an  opposite  position  to  that  to 
which  they  previously  were  accustomed;  the  organs  of  respiration 
being  placed  upon  the  thorax,  and  consisting  of  two  tubular  horns ;  the 
body  is  much  curved,  and  terminated  by  two  slender  oval  plates. 
Here  also  the  insect  undergoes  its  final  transformation ;  the  exuvie 
of  the  pupa  serving  as  a  raft,  upon  which  it  stations  itself  until  its 
wings  are  extended.  These  transformations  are  effected  in  the 
course  of  three  or  four  weeks,  whence  there  are  several  generations 
in  the  course  of  the  year.  The  larva  of  Anopheles  bifurcatus  (Culex 
claviger  Fdbr.)y  as  described  by  Fischer  {ui  stq>.  A^eigen,  tom.  vi. 
p.  242.,  and  Macquart,  Suites  ^  B.  tom.  i.  p.  32.),  differs  in  some  re- 
spects from  that  of  Culex,  having  two  greyish  oval  tumours  behind 
the  head,  and  two  others,  but  smaller,  near  the  tail ;  beneath  the 
latter  is  a  great  number  of  long  setae. 

Mr.  Stephens  has  published  a  monograph  upon  the  British  Culi- 
cidflB  in  the  ZooL  JourmU,  vol.  i.  No.  4.,  and  M.  Robineau  Des- 
voidy  an  essay  upon  the  family  in  general,  in  the  Mim,  de  la  Soc, 
HUt  Nat.  Parisy  tom.  iii. 

Although  so  exceedingly  numerous  in  individuals,  the  number  of 
species  in  this  family  is  but  few,  six  genera  having  only  hitherto  been 
characterised,  three  of  which  only  have  been  noticed  as  British. 

The  Culex  ciliatus,  forming  Desvoidy's  genus  Psorophora,  is  re- 
markable for  possessing  a  small  appendage  at  each  side  of  the  pro- 
thorax. 


The  family  Tipulidje  *  comprises  a  very  extensive  series  of  insects 
greatly  diversified  in  structure,  corresponding  with  the  Linnaean  genus 
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Freit,     Monograph.   Tanypodum  SuecisB,  ]2mo.    Lund.  1823. —  Ditto,  Beachr. 

ein.  n.  g.   Hydrobsnus,  in  Vetensk.  Acad.  HandL   1829.  —  Ditto,  Observ. 

Entomol.   (Simuliuor)  8yo.  Stockh.  1824,  and  in  Thon*s  Entomol.   Arehiv. 

vol.  ii. 
Ferdat,     Gescbichte  d.  Simulien,  in  Naturwiss.    am.  d.   Allg.  Schw.  Gesellsch. 

1832,  No.  9. ;  and  in  Thon's  Archiy.  vol.  li. 
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Tipula,  and  distinguished  by  the  proboscis  being  very  short,  its  in- 
ternal organs  slightly  developed  *,  and  terminated  by  two  large  fleshy 
lips ;  the  palpi  longer  than  the  proboscis,  4^jointed  and  geherally  folded 
back :  some  species  have  been  described  as  having  five  joints  ;  it  ap- 


JFVi^rtcttw.   Beschr.  d.  Atlas.  Mucke  u.  ihr.  Puppe  (Simulium  sericeum),  in  Schrift. 

Berlin.  Ges.  Nat.  Fr.  B.  5.  1784. 
Sehonbauer.     Gescb.  der  SchadL  Kolumbateser  miicken,  4to.  Wien,  1795. 
GuSrin,     M^m.  sur  un  Ins.  du  g.  Boletopbile,  Ann.  Sci.  NaL   torn.  z.  —  Ditto, 

M^m.  sur  les  Met.  de  Ceratopogons,  &c.,  Ann.  Soc.  Ent.  France,  torn.  il. 
Meigen.     Abbild.  aller  Europ.  zweifl.  Ins.,  Hamm.  1830.   Heft  1. 
BndU,  in  Ann.  Soc.  Ent.  de  France,  vol.  i.  and  ii.  p.  398.  (Xyphura). 
Hummdj  in  M^m.  Soc.  Imp.  Natur.  Moscow,  torn.  vi.  (n.  sp.  Ctenopbora). 
SchummeL     Bescb.    Scbles.  art.  g.    Limnobia,  in  Beytrage  zur  EnL  die  Schles. 

Tb.  1.  —  Ditto,  Versuch  d.  g.  Tipula,  S  pi.  8vo.  Breslau,  1833  (.57  species). 
Stanniu*,  in  Beitr.  zur  Ent.  d.  ScblesL  Tb.  1.  (Transf.  of  Limnobia  Xantboptera). — 

Ditto^  Beraerk.  einig.  art.  g.  Macrocera,  Flatyura,  Sciophila,  Leia,  and  My- 

cetopbila,  in  Isis  1 830.  —  Ditto,  Observationes  de  sp.  gen.  Mycetophila,  4to. 

Vratislay.  1831 ;  and  in  Rev.  Entom.  de  Silbermann,  torn.  i.  p.  273. 
Bo$c,  in  Ann.  Soc.  Hist.  Nat.  Paris,  tom.  L  ( Ceroplatus). 
Sauter,     Bescbr.  d.  Getreidesebanders  (Tipulmcerealis),  8yo.  Wintertb.  1817. 
Kirby.     History  of  Hpula  (Cecidomyia)  Tritici,  in  Trans.  Linn.  Soc.  vol.  iy.  and  y. 
Say.     Hist,  of  Cecidomyia  destructor,  in  Journ.  Acad.   Nat.  ScL   Pbiladelpbia, 

vol.  i,  p.  45. 
Bote.     Sur  une  n.  sp.  Cecidomyia  (C.  Pose),  Nouy.  Bull.  Soc.  Pbil.  1817. 
Mmmtrhnm,     M£m.  n.  sp.    Cecidomyia,  in  M^m.  Soc.  Imp.  Natural.  Moscow, 

torn.  ii. 
VaUot,     Mem.  sur  quelq,  Esp.  d.  g.    Cecidomyia,  in  Analys.  des  Trayaux  Acad. 

Roy.  Sci.  1827;  and  Ferussac  Bull.  Oct.   1828.  —  Ditto,  on  Cec.  Poae,  in 

Ann.  Sci.  Nat.  July,  1833. 
DabnoH,  in  Vetensk.  Acad.  Kongl.  Handl.  1816  (Chionea). 
Burmeister.     Ueber  d,  g.  Nematocera  (Hezatoma  Latr.),  in  Tbon*s  Archly,  yol.  ii. 
Holiday,  in  Zool.  Journ.  yol.  v.  (Orpbnepbila). 
Kuhn,  in  Der  Naturforscber,  St.  18. 
Gotze,     Bescbr.  Wasserthierchen,  &«.,  in  Bescbaft.  Berl.  Ges.  Naturf.  &c.  Band  1. 

1775-79.  —  Ditto,  Naturgescb.  d.  Muller*s  Gliederwurms,  in  Der  Natur- 
forscber, St  15.  1780. 
And  the  general  works  of  Meigen^    Macquari^  Wiedemann,  Holiday,   Curtis,    Fa- 

briciut,  {rc. 


*  Ordinarily  the  mouth  consists  but  of  a  triangular  labrum,  a  bilobed  labium, 
and  a  pair  of  maxillary  palpi ;  but  in  Rhypbus,  Ceratopogon,  Geranomyia,  and  Bibio^ 
the  labrum  b  larger  and  the  tongue  distinct.  In  Glocbina  and  Boletopbila,  the 
maxillae  also  exist ;  whilst  in  Spheromias  and  Simulium,  the  whole  oral  apparatus 
is  found  as  fully  developed  as  in  Culez,  except  that  tbe  parts  are  shorter. 
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pears  to  me,  however,  from  a  careful  examination  of  the  structure  q£ 
these  organs  in  Tipula  oleracea,  that  the  first  or  basal  joint  is  the  true 
analogue  of  the  maxillae.  The  body  is  long  and  slender,  the  head 
rather  small,  the  eyes  generally  apart,  the  antennae  very  variable  in 
length,  the  legs  long  and  slender ;  the  alulets  (owing  to  the  weakness 
of  the  flight  of  these  insects)  are  mostly  obsolete.  The  larvae  vary 
considerably  in  form,  in  order  that  they  may  be  adapted  to  their 
several  and  peculiar  habits.  Whilst  some  of  these  insects  are  so 
closely  allied  in  all  their  states  to  the  preceding  family,  that  Latreille 
in  the  Genera  Cruttaceorum^  and  Meigen,  united  the  Culicidae  with 
the  present  family,  others,  as  Bibio,  &c.  in  their  more  robust  form, 
short  antennae,  &c.  evidently  approach  the  succeeding  families.  The 
species  which  appear  to  be  the  types  of  the  family  are  consequently 
the  larger  individuals  in  the  &mily ;  such  as  Ctenophora,  Pedicia,  and 
the  true  Tipulae,  which  are  vulgarly  termed  Daddy-long-legs.  M. 
Macquart  has  noticed  the  curious  relation  which  exists  between  the 
characters  of  the  larva  and  imago,  in  many  of  these  insects,  instancing 
the  occurrence  of  plumose  antennae  only  in  those  species  which  live  in 
the  water  in  the  larva  state,  and  elongated  coxae  only  in  the  species 
with  fungivorous  larvae. 

Latreille  has  divided  this  family  into  five  minor  groups :  Culiciformes, 
Gallicoles,  Terricoles,  Fungivores,  and  Florales  * ;  all  of  which,  ex- 
cepting in  the  relative  situation  of  some  few  anomalous  genera,  appear 
very  natural ;  their  progression,  however,  appears  capable  of  being 
rendered  more  natural  by  placing  the  Fungivores  immediately  after 
the  Gallicoles  (the  genera  Lestremia,  Molobrus,  &c.  forming  the 
passage),  by  introducing  Cordyla  amongst  the  Fungivores,  and  Lasi- 
optera  amongst  the  Gallicoles,  and  by  uniting  the  Terricoles  with 
the  Fungivores  by  means  of  Boletophila. 

The  subfamily  Chironomides  Mcq.  (Culiciformes  Loir.)  has 
the  body  long  and  slender  (^.  124*.  8.  Chironomus  plumosus  S  )> 
the  antennae  slender,  filiform,  and  strongly  ornamented  with  hairs, 
especially  in  the  males  (except  in  Hydrobaenus  JFVtef,  and  probably 
Sphaeromias  Curt.),  forming  a  large  triangular  brush  (^y.  124.  lo. 

•  Meigen  divided  the  Tipulide  into  eight  sections :  1.  CuUeiformet ;  9.  Gatti- 
tola;  S.  NoctwBformes  (Psychoda);  4.  Mottratm  (Terrico]«);  5.  FunfficokB; 
6.  Luffvbri  (Molobrus,  Seictra)  ;  7.  LaHptnntM  (Simulium) ;  and  8.  Mm$emfbTmn 
<  Floralet).  In  bis  last  work,  M.  Macquart  has  adopted  all  these  divisions  except 
the  6th  and  7th,  and  has  added  another,  consisting  of  the  genus  Rhyphus. 
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ant.  of  Tanypus  i  ) ;  they  are  much  longer  than  the  head,  and  com- 
posed of  more  than  twelve  joints,  the  basal  joint  being  very  large ;  in  the 
female  there  are  fewer  and  simple  joints  (Jig*  124*.  ii.ant.  of  Chirono- 
mus  $  ,  9.  Tanypus  $  ) ;  the  legs  are  also  very  long,  the  ocelli  obsolete, 
and  the  palpi  short;  the  eyes  lunate  and  separated  (^fig*  124*.  9.  head, 
antenna,  and  proboscis  of  Tanypus  $  ) ;  the  tibiae  are  simple,  and  not 
armed  with  spines.  The  nerves  of  the  wings  are  very  similar  to  those 
of  the  gnats ;  indeed,  so  close  is  the  general  resemblance  between 
the  structure  and  habits  of  the  two  groups,  that  they  have  been  re* 
garded  as  belonging  to  the  same  family,  and  have  been  in  common 
parlance  confounded  under  the  name  of  gnats.  This  term,  however, 
ought  to  be  applied  only  to  the  true  Culicidse,  and  the  name  of  midge 
assigned  to  those  insects  of  the  present  family,  which  are  of  small  size, 
and,  like  the  gnats,  often  assemble  in  immense  cloud-like  swarms,  and 
perform  aerial  dances,  composed  for  the  most  part  of  males.  The 
eggs  are  deposited  in  a  mass,  and  not  arranged  as  in  the  Culicide. 
Their  larvee  also  mostly  reside  in  the  water,  and  greatly  resemble 
those  of  the  Culicidse.  Some  of  them  are  furnished  with  pediform 
appendages,  and  in  some  the  extremity  of  the  body  is  furnished  with 
tentacule ;  these  are  generally  of  a  red  colour. 

The  pupse  also  mostly  dwell  in  the  water,  respiring  by  means 
of  external  tubes  or  filaments,  situated  in  front  of  the  body,  and 
possessing  the  power  of  swimming ;  these  pupae  offer  a  marked  dif- 
ference from  those  of  the  true  incomplete  pupae,  their  legs,  from  their 
great  length,  being  partially  convoluted,  and  forming,  with  the  wings 
and  thorax,  an  uniform  mass,  the  limbs  being  less  distinct  even  than  in 
the  obtected  pupae  of  the  Lepidoptera.  De  Geer  (Mim.  tom.  vi.  tab.  23. 
fig.  3 — 12.)  has  represented  the  transformations  of  a  species  which 
is  described  by  Latreille  as  the  Corethra  culiciformis,  the  larva  and 
pupa  of  which  are  almost  identical  in  structure  with  those  of  Culex. 
I  fear  there  must  have  been  some  error  either  in  De  Geer's  observ- 
ation or  in  Latreille'ssynonyme,  inasmuch  as  Reaumur's  figures  of  the 
transformations  of  a  species  described  as  Corethra  plumicornis  {MSm. 
tom.  V.  pi.  6.  ^g>  4 — 18.)  totally  differ  from  De  Geer's,  the  larva 
being  very  long  and  serpent-like,  rather  thickened  in  the  thoracic 
segments ;  the  head  small,  conical,  and  turned  upwards,  furnished  with 
two  deflexed  hooks  articulated  at  the  tip,  and  two  short  tentacular 
palpi ;  the  body  is  terminated  beneath  with  a  beautiful  fan  of  hairs 

(figured  by  Reaumur  as  a  membranous  plate).     The  pupa  is  some- 
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what  like  that  of  the  gnat,  but  it  is  straight,  and  the  thoracic  appen- 
dages are  pointed.  Goring  and  Pritchard  have  figured  this  larva  (my 
fig.  124f.  12.)  and  pupa  (fig,  124>.  13.),  but  have  unfortunately  omit- 
ted the  imago.  (^Nat,  Hist,  Obj.  Microsc,  pi.  2.)  These  authors  assert 
that  the  larva  does  not  shed  its  skin  on  becoming  a  pupa,  and  have 
made  some  other  erroneous  statements,  such  as  confounding  the  sexes 
of  the  perfect  insect,  &c.  Slabber  (Natuurk.  VerhisHg.  p.  !?•  pi*  3, 4.) 
and  Lyonnet  {M^.  Posth.  pi.  7.  fig.  3,  4*.  8.  l^.  18.,  &c.)  have  also 
figured  the  transformations  of  a  Corpthra  similar  to  those  of  R^umur, 
Lyonnet  has  further  noticed  that  the  eggs  are  arranged  in  great  order, 
being  on  a  kind  of  convex  disc ;  they  are,  however,  laid  on  their 
sidesv  and  arranged  in  circles. 

The  larva  of  Tanypus  maculatus  Meig.  (according  to  Latreille, 
Gen.  Cms.  tom.  iv.  p.  24«8.),  figured  by  De  Geer  (torn,  vi,  pi.  24«, 
^g,  15 — 19.),  resembles  Reaumur's  figure  of  the  larva  of  Corethra, 
except  in  being  less  elongated,  with  a  more  oval  head,  the  thorax 
having  at  its  base  beneath  a  long  pediform  bifid  tentacle,  and 
the  extremity  of  the  body  is  terminated  by  four  minute  triangular 
plates,  with  two  long  pediform  appendages  beneath  and  two  slenderer 
ones  above,  with  long  terminal  hairs.  The  pupa  is  like  that  of  Culex, 
and  bent,  but  with  broader  oval  thoracic  appendages,  and  the  anal 
plates  small.  Macquart  (^HisU  Nat,  Dipt.  tom.  i.  p.  43.)  has  described 
some  larvae  closely  resembling  the  last,  which  he  also  regards  as  those 
of  a  species  of  Tanypus.  Lyonnet  has  figured  the  transformations  of 
another  species  of  Tanypus  {Mim.  Posth,  pi.  17.  fig.  1,  2-5,  6.  17., 
&c.),  the  larva  of  which  forms  for  itself  a  movable  case  of  silk 
and  moss  spun  together.  Fries  has  also  observed  the  transformations 
of  Tanypus  varius ;  the  e^s  of  which  are  deposited  by  the  female 
on  the  leaves  of  aquatic  plants,  and  covered  with  a  mass  of  gluten. 
The  larvae  and  pupae  do  not  difier  from  those  figured  by  De  Geer. 

The  larvae  of  Chironomusplumosus  (figured  by  Reaumur,  tom.  iv.  pi. 
1 4.  fig.  11,12.,  and  tom.  v.  pi.  5.,  and  vnyfig.  1 24. 14.)  are  very  vermiform, 
and  of  a  blood  colour,  whence  they  are  named  blood-worms ;  they  are 
found  in  stagnant  water,  and  are  very  active,  twisting  about  in  all 
directions.  The  head  has  two  ocelli-like  points,  and  two  biarticulate 
palpi,  observed  by  Macquart ;  beneath  the  first  thoracic  segment  are 
two  short  pediform  tentacles  ;  the  extremity  of  the  body  has  also  two 
still  larger,  and  four  small  oval  appendages ;  each  of  the  two  preceding 
joints  is  furnished  with  a  pair  of  long  fleshy  filaments.    These  larvae  as* 
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semble  in  a  mass,  and  form  tortuous  tubes,  which  unitedly  compose  an 
irregular  mass  at  the  bottom  of  the  water,  formed  of  particles  of  decom- 
posed leaves :  those  which  he  has  figured  (vol.  iii.  pi.  14.  f.  1 1 — 16.) 
appeared  to  have  been  chiefly  spun.  The  pupa  differs  from  that  of 
the  preceding  genera,  by  having  five  long,  slender,  and  pilose  filaments 
on  each  side  of  the  thorax,  and  the  abdomen  is  terminated  by  a  thick 
pencTi  of  hairs.  * 

De  Geer  has  figured  (MemAom.  vi.  t.  22.  f.  U— 20.,  t.  23.  f.  1, 2.)  the 
transformations  of  another  species,  which  is  referred  by  Macquart  to 
the  Chironomus  stercorarius  Meig,^  the  larvse  and  pupse  of  which  en- 
tirely differ  from  that  of  C.  plumosus  in  structure,  as  well  as  in  the 
place  of  their  abode,  the  larva  residing  in  dung,  and  being  perfectly 
cylindrical  (my  Jig,  124. 15.),  without  any  filamentous  or  tubercular 
appendages,  and  the  pupa  (my  Jig.  124.  16.)  of  the  ordinary  incom- 
plete form,  without  any  thoracic  or  anal  filaments  or  lobes,  and  the 
feet  not  confined  to  the  body.  In  these  respects,  therefore,  this  insect 
evidently  belongs  to  a  genus  distinct  from  Chironomus  (if,  indeed, 
there  be  not  some  error  in  De  Geer's  observation). 

The  genus  Ceratopogon,  placed  in  this  subfamily  by  Meigen  and 
Macquart,  is  removed  to  the  following  by  Latreille ;  its  transformations, 
indeed,  totally  vary  from  those  of  theCuliciformes,  with  which,  however, 
it  agrees  in  having  the  male  antennae  partially  feathered.  M.  Guerin 
has  observed  the  transformations  of  two  of  the  speciesf  (Ann,  Soc, 
JEnt,  dePrancey  vol.  ii.  pi.  8.);  the  larvae  (Jig,  125.  i.)  are  cylindric, with 
the  segments  rather  constricted,  the  anterior  part  of  the  body  rather 
thicker;  the  head  is  small  and  retractile;  each  segment  of  the  body  is 
furnished  on  the  back  with  two  clavate  setae;  these  larvae  are  not 
aquatic,  but  were  found  under  the  damp  bark  of  dead  trees ;  the  pupa 
(^.  125.  2.)  is  shorter  than  the  larvae,  and  much  broader  in  front, 
with  two  short  lateral  appendages.  The  cast  skin  of  the  larva  partially 

*  The  genus  Hydrobaenu6  Ftiea  {KongL  Vetensk,  Aead.  1829,  torn,  ix.,  and  Ins, 
18S1)  has  the  male  antennae  not  plumose;  its  larva,  however,  closely  resembles 
that  of  Chironomus  plumosus,  but  the  penultimate  segment  has  two  dorsal  fila- 
ments with  long  terminal  hairs,  and  the  pupa  is  figured  without  the  thoracic 
filamentous  seta?. 

f  Mr.  Haliday  informs  me  that  Ceratopogon  geniculatus  Guer,  (which  he  has 
a]so  reared)  is  C.  bipunctatus  Lin, ;  and  that  he  has  reared  C.  trichopterus  from 
larvs  (much  more  hairy)  found  under  boleti  on  old  planks  ;  adding  that  Guerin*s 
figure,  though  eiact  enough  as  to  generul  character,  does  not  express  the  specific 
character  of  the  larva  very  well,  but  the  figure  of  the  imago  discriminates  it. 
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serves  as  a  coveriog  for  the  abdomen  of  the  pupa.  The  larva  and 
pupa  of  Ceratopogon  lateralis,  figured  by  Boucb^  (Nahtrg.  tab.  2. 
f,  1 — 12.),  (the  former  of  which  was  found  in  rotten  manure),  differs 
in  several  respects  from  Gu4rin's  description,  especially  in  the  larva 
wanting  the  clavate  sets,  but  possessing  two  pediform  appendages  to 
the  prothorax  and  anal  extremity ;  the  pupa  has  also  eight  longfilifonn 
appendages  on  the  back  of  the  thorax,  which  serve  to  represent  those 
at  the  side  of  the  thorax  of  the  Chironomi.  Some  of  the  mmute 
species  of  Ceratopogon  have  the  habit  of  inflicting  very  sharp  wounds 
in  the  naked  skin  with  their  proboscis,  sucking  blood  as  greedily  as  the 
Culicidse ;  and  in  the  allied  genus  Sptueromias  Gtrt,  all  the  parts  of 
the  mouth  are  as  perfectly  developed  as,  although  shorter  than,  in  the 
Culicidn  (See  also  Fischer  s  Oryetognq>k.  Gouvtrvm,  Motcou,  for 
a  memoir  on  Ceratopi^on  ) 

The  second  subfamily    Gbcidomyidrs  (Gallicoles   Latr.),  is  dis- 
tinguished by  the  antenns  being  for  the  most  part  more  or  less  mo- 
nUiform    especially  in  the  males  (^^.  125.  3.  Cecidomyia  lutee?  $  ; 
Fig.  125. 


fg  125  4  part  of  its  24  jointed  antenna),  and  composed  of  thirteen 
jomts  at  the  least  (^  125  5  head  and  antenna  of  Cecidomyia  $),and 
simply  ornamented  with  a  few  short  verticillate  hairs ;  the  legs  are 
long,  and  not  armed  with  spines,  the  basal  joint  of  the  tarsi  very  mi- 
nute, the  eyes  lunate,  the  ocelli  wanting;  tlie  wings  furnished  with  but 
few  nerves,  and  either  carried  flat  on  tlie  back  or  roof-like  when  at 
rest.  These  insects  are  of  very  small  size,  residing  in  their  preparatory 
states  in  gall-like  excrescences,  which  they  produce  upon  various  . 
plants ;  thus,  as  well  as  in  their  minute  size,  and  the  almost  veinless 
wings,  offering  a  striking  analogy  with  the  true  Hyment^iterous  gall- 
flies (Cynipidte).     Their  larvEe  being  terrestrial,  are  not  furnished 
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with  the  exterted  organs  of  respiration  so  remarkable  in  the  larvae  of 
the  preceding  subfamily.  According  to  Stannius,  their  spiracles  are 
arranged  as  in  the  fungivorous  larvae.  *  (  Obterv.  MycetophUa^  p.  viii.) 

The  species  of  the  genera  Cecidomyia  and  Lasioptera  are  very 
numerous,  inhabiting  many  different  plants,  some  depositing  their 
eggs  in  the  young  sprigs,  others  in  the  leaves,  and  others  in  the 
flowers,  causing  thereby  either  the  production  of  galls  similar  to 
those  produced  by  the  Cynipidae,  or  the  distortion  of  the  flowers. 
De  Geer  has  represented  the  transformations  of  several  species  (Mim, 
tom.  vi.  pi.  25, 26, 27.),  including  Lasioptera  Juniperi^  and  Cecidomyia 
Loti  and  Pini,  the  larvae  of  which  (y^.  125.  6.)  are  fleshy  oval 
grubs,  rather  attenuated  in  front,  without  any  exserted  appendages, 
except  that  of  L.  Pini,  which  has  short  rudimental  feet  (which 
Bouch6,  however,  did  not  find);  the  pupae  (^^.  125.  7.)  resemble 
the  imago,  except  in  being  of  a  much  more  contracted  form,  with 
the  wings  and  legs  very  short  and  resting  upon  the  breast,  in  distinct 
cases.  One  of  the  species  produces  galls  on  the  wUlow,  which  Swam- 
merdam  has  accordingly  described  under  the  name  of  the  Rose-wil- 
low. (Hill,  Trans,  p.  85,  86.) 

M.  Macquart  has  noticed,  however,  that  all  the  species  do  not  prc^- 
duce  such  alterations  in  plants.  The  larvae  of  C.  bicolor  Meig,y  which 
are  found  upon  the  leaves  of  the  mothwort,  are  amongst  this  number ; 
and  they  enclose  themselves  in  a  case,  although  M.  Macquart  could 
not  determine  whether  this  was  the  skin  of  the  larva  or  a  span  co* 
coon.  M.  Vallot  also  (who  has  observed  the  history  of  several  species 
of  these  insects)  describes  the  larvae  of  a  species,  which  reside  on 
the  under  side  of  the  leaves  of  Chelidonium  majus,  sucking  the  acari 
found  in  that  situation,  thus  differing  from  all  the  rest. 

Some  of  the  species  in  this  genus  are  extremely  injurious  to  the 
wheat  crops  both  in  England,  Europe,  and  North  America.  Mr. 
Kirby  has  given  ample  details  of  the  economy  of  one  species,  C.  Tritlci 
K.  (Linn.  Trans,  vol.  iii.  iv.  and  v.),  the  ^gs  of  which  are  deposited  by 
the  female  in  the  centre  of  the  corolla,  where  the  larvae  when  hatched, 
perhaps  by  eating  the  pollen,  prevent  the  impregnation  of  the  plant, 
and  thus  destroy  a  considerable  portion  of  the  crop.  Another  species* 
still  more  destructive,  known  in  America  under  the  name  of  the 

*  Stannius  noticed  the  curious  connection  which  appea»  to  exist  in  these  two 
groups  of  insects  —  between  the  possession  of  spiracles  along  the  sides  of  the  bodies, 
and  their  habits  of  spinning  a  cocoon. 
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Hessian  fly,  has  been  described  and  figured  bj  Say,  under  the  name 
of  C.  destructor;  it  attacks  the  lower  part  of  the  stem  of  the  plant. 
When  full  grown,  it  becomes  a  pupa  enclosed  in  a  covering,  at  which 
time  it  is  known  under  the  name  of  tlie  flax-seed  state  (fig- 125.  e.). 
It  is  not  described  in  what  manner  this  case  is  formed.  The  species 
differs  in  this  respect  materially  from  its  congeners.  (See  also  Dry- 
ander's  CaUd.  Library  Banks,)  The  same,  or  a  closely  allied  species, 
has  been  observed  by  Dr.  Hammerschmidt  of  Vienna,  by  whom 
specimens  were  forwarded  to  M.  Lefebvre,  who  presented  them  to 
me.  (See  Kollar's  Treatise  on  Infurious  Insects,  transl.  p.  118.)  On 
opening  some  of  the  cases,  I  discovered  the  larvse  enclosed  dead,  and 
in  a  shrivelled  state. 

Another  species,  T.  pennicornis,  effects  the  impregnation  of  the 
flowers  of  Aristolochia  (Willdenow,  Grundr.  d.  Krauterkundey  p.  353.9 
Introd.  to  Ent,  vol.  i.  p.  298.,  and  Ann.  Med,  Rev.  vol.  ii.  p.  400.).  M.  V. 
Audouin  has  communicated  to  me  an  observation  made  by  himself  on 
a  species  which  lives  in  the  leaves  of  Buxus  —  ?,  the  pupa  of  which 
pierces  the  epidermis  of  the  leaf,  thrusting  the  front  of  the  body 
into  the  air  immediately  before  assuming  the  perfect  state.  It  is  dif- 
ficult to  conceive  how  the  delicate  species  which  are  bred  in  the  hard 
woody  galls  make  their  escape. 

I  regret  that  want  of  space  will  only  permit  me  to  notice  the  fol- 
lowing additional  memoirs  upon  various  species  of  Cecidomyia :  L. 
Dufour  on  C.  EricsB  (in  Ann.  Sac.  Ent.  de  France,  1837>  p.  83.,  and 
in  ditto,  1 838,  p.  293.,  C.  Pint  maritimm) ;  Bouche's  descriptions  of  the 
larvae  and  pupse  of  several  species,  in  his  NaturgeschicJUe  (tab.  2.) ; 
Vallot  on  Cecidomyia  Poas ;  and  its  parasite,  in  the  Ann.  des  Set. 
Natur.  July,  1833  ;  G6n6,  on  C.  Hyperici,  in  the  Trans,  of  the  Turin 
Acad.  vol.  xxxvi. ;  P.  F.  H.  Baddeley,  Esq.,  on  an  East  Indian  species 
of  this  genus  which  produces  a  kind  of  gall  on  the  leaves  of  Ficus  race- 
mosa,  illustrated  by  beautiful  figures  in  Corbyn's  India  Review,  No.  7. 
Oct.  15.  1836;  Drewsen  in  Ann.  Soc.  Ent.  de  France,  1835,  p.  Ixii. 

The  singular  genus  Psychoda  (forming  the  tribe  Phaleenoides  Mcq.) 
composed  of  minute  species,  with  broad,  deflexed,  and  very  hairy 
wings  {Jig*  125.  9 — 10.  head  and  antenna),  often  found  on  windows, 
although  agreeing  with  this  subfamily  in  the  elongated  antennse,  com- 
posed of  globular  verticillated  joints,  differs  in  the  greater  number  of 
the  veins  of  the  wings.  The  larva  of  P.  Phalsenoides,  figured  by 
Bouch6  {Naturgesch.  tab.  2.  f.  20.),  resides  in  dung  ;  it  is  long,  sub- 
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fusiform,  depressed,  with  a  slender,  straight,  cylindrical  tail,  longer  than 
the  preceding  segment.  The  pupa  has  two  short  appendages,  thick- 
ened at  the  tips  behind  the  head ;  the  abdomen  is  tapering.  Mr. 
Thwaites  has  found  the  pupa  of  another  species  of  this  genus  in  a 
dead  snail's  shell.  * 

One  of  the  species  of  this  genus,  first  noticed  by  Latreille  and 
Dufour,  is  remarkable  for  possessing  two  appendages  at  the  front  of 
the  thorax,  and  which  Latreille  considered  as  analogous  to  the  pre- 
balancers  of  the  Strepsiptera.  Mr.  Haliday  since  detected  them  in  a 
species  which  he  tlience  named  P.  auriculata,  and  Mr.  Curtis  suggests 
that  they  are  accidental,  and  appear  to  him  to  be  the  analogues  of  the 
appendages  of  the  pupa.  Robineau  Desvoidy  also  described  one  of 
the  Culicidffi  with  somewhat  similar  appendages. 

The  subfamily  Mycetophilides  Mcq.  (Fungivores  Latr^  consists 
of  insects  of  small  size  (^fig*  125.  li.  Mycetophila  punctum  Stann,)^ 
distinguished  by  having  two  or  three  unequal*sized  ocelli  {^g»  125.13. 
head  and  antenna  of  Sciophila) ;  the  eyes  are  generally  round ;  the 
head  not  rostrated;  the  antennae  slender,  15-  or  16-jointed, and  longer 
than  the  head,  or  compressed,  never  fasciculated ;  the  last  joint  of  the 
palpi  is  of  moderate  length,  not  ringed ;  the  coxee  are  elongated ;  pos- 
terior tibiae  spined,  and  mostly  with  strong  spurs ;  the  nerves  of  the 
wings  are  not  so  numerous  as  in  the  following  insects. 

This  subfamily  is  composed  of  extremely  active  insects,  capable  of 
leaping  by  means  of  their  hind  legs.  They  are  particularly  found  in 
damp  situations,  amongst  various  plants;   many  species  enter  our 


*  The  following  is  the  description  of  the  pupa  which  Mr.  Thwaites  has  been  so 
kind  as  to  send  me,  and  which  is  a  line  and  a  quarter  long. 

**  Head  resting  between  the  anterior  femora  and  tibiae ;  the  antennae  embracing 
the  exterior  of  these,  and  reaching  to  the  apex  of  the  tibiae ;  thorax  with  a  strong 
central  keel  extending  from  the  head  to  the  metathorax  (?),  which  is  smooth  ;  the 
thorax  is  also  furnished  anteriorly  with  two  hom-like  appendages  (analogous,  I 
presume,  to  the  breathing  pores  of  the  pupa  of  Culex),  slightly  diverging  and  curved 
a  little  forwards,  which  arise  from  tubercles  half  #ay  between  the  carina  and  the 
origin  of  the  wings ;  posterior  tarsi  reaching  almost  to  the  apex  of  the  wings, 
merely  the  last  joint  is  visible,  the  rest  being  concealed  by  the  intermediate  legs, 
and  these  last  are  covered,  except  about  two  joints  of  the  tarsi,  by  the  anterior  legs ; 
abdomen  with  a  row  of  pointed  tubercles  down  each  side ;  the  dorsal  segments  are 
nearly  smooth,  the  last  slightly  bifurcate,  the  ventral  segments  with  a  row  of 
small  sharp  spines  just  above  their  edges,  the  anal  segment  with  two  rather  large 
spines.*' 


522  MODERN   CLASSIFICATION  OF   INSKCTS. 

houses,  and  are  found  on  the  windows*    They  are  also  very  partial 
to  different  species  of  boleti  and  fungi,  in  which  the  larvae  reside. 

The  larva  of  Cercplaius  ixpuJUndu^  observed  by  Reaumur  {MSm. 
torn.  V.  tab.  4*.  f.  11 — IS.),  on  die  under  side  of  the  Boletus  angulatus^ 
is  completely  vermiform,  hyaline,  and  always  covered  with  a  viscid 
secretion.  It  spins  a  web,  in  which  it  invests  itself;  and  it  is  in  the 
same  situation  that  it  assumes  the  pupa  state.  The  larva  of  another 
species  of  this  genus,  observed  by  Bosc  in  Carolina,  is  gregarious ; 
living  in  a  common  web,  upon  the  under  surface  of  a  boletus ;  and 
each  spins  a  close  cocoon,  in  which  it  assumes  the  pupa  state.  (Latr. 
Hist.  Nai.^  Sfc,  tom.  xiv.  p.  281.)  More  recently  M.  Dufour  has 
communicated  to  the  ^*  Academic  "  a  memoir  on  this  genus,  contain- 
ing a  complete  account  of  the  habits,  transformations,  and  anatomy, 
and  descriptions  of  five  species.  (Revue  ZooL  Soc.  Cuvier.  1839, 
No.  4.) 

De  Geer  has  figured  the  transformations  of  two  species  of  Myceto- 
phila  (M.  agaric!  and  fiisca,  M6m.  tom.vi.  tab.  21.  f.6— 13.,  and 
tab.  22.  f.  I — 1 3.).  The  larve  of  both  are  vermiform,  the  former  being 
more  elongated,  and  enclosing  itself  in  a  silken  web;  the  latter 
{Jig>  125. 13.,  which  lives  in  Boletus  luteus)  is  thicker,  with  a  small 
head,  bearing  two  short  antennae,  and  the  body  furnished  with  two 
spiracles  on  the  prothoracic,  and  two  on  each  of  the  seven  basal  joints 
of  the  abdominal  part  of  the  body.*  Bouch^  has  also  figured  the 
transformations  of  Mycetophila  signata  Meig.  (Naiurg.  tab.  3.  f.  5—9., 
representing  the  mandibles  of  the  larvae  as  armed  with  several  short 
sharp  teeth. 

The  larvae  of  BoteiophUoy  described  by  Gu^rin  (Annal.  Set.  Nat. 
Aug.  1827,  and  Bullet  Set.  Nat.  Jan.  1829),  live  in  society,  in  the 
interior  of  fungi,  like  those  of  the  Mycetophilce  ;  the  head  is  furnished 
with  two  short  membranous  antennae  and  two  hooked  mandibles ;  they 
undergo  their  transformations  in  the  earth ;  the  pupae  have  the  limbs 

•  Dufour  has  also  observed  this  in  yarious  fiiogivoious  larv©  (see  Riv.  Zool.  Soe, 
Cumer.  1839,  No.  7.);  and  Meigen  observed  the  same  in  Mycetophila  foseiata 
(Sjf$t,  Betehr.  voL  L  p.  261.).  Stannlus  observes,  that  Mr.  MacLeay,  overlooking 
this  description,  has  erred  in  asserting  that  this  arrangement  of  the  spiracles  is  not 
found  in  any  Dipterous  larva.  The  same  author  also,  relying  upon  the  veining  oi 
the  wings,  states  that  the  fossil  insects,  figured  by  Curtis  (Edinb.  New  PhiL  Joum. 
1829,  tab.  6.  f.  8,  9.)  as  species  of  Gnoriste,  belong  to  the  genus  Mycetophila;  one 
being  closely  allied  to  M.  propinqua,  and  the  other  to  M.  lateralis.  (  Ob:  d»  g. 
Mycetophila,  Introd.  p.  vii.) 
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enveloped  in  distinct  segments,  applied  loosely  to  the  under  side  of  the 
body.  Gu^rtn  has  observed  that  the  mouth  of  this  genus  is  furnished 
with  maxillae,  as  well  as  the  labrum  and  labium.  I  have  confirmed 
this  in  the  figures  published  by  Mr.  Stephens.  (Ittustr,  Brit  BnU 
ffausi,  pi.  44.  f.  1.) 

M.  Macquart  has  reared  Mycetobia  palUpes  firom  larvae  of  the  or- 
dinary form,  found  in  the  detritus  of  elm  wood ;  whilst  Meigen  ob- 
tained M.  fasciata  from  larvae  found  in  Boletus  versicolor.  Lyonnet 
has  figured  the  transformations  of  an  insect  which  De  Haan  gives, 
doubtingly,  as  a  species  of  Bibio ;  but  which  appears  to  me,  especially 
from  the  nervures  of  the  wings,  to  be  a  species  of  Mycetobia.  (JRech, 
Posth.  tab.  17.  fig.  20—33.)  The  larva  {fig.  125.  14.)  is  very  long, 
slender,  and  vermiform,  with  two  very  short  antennae ;  and  the  pupa 
{fig>  125. 15.)  is  straight,  and  has  the  abdominal  segments  armed  with 
transverse  series  of  short  reflexed  spines.  Gu6rin  has  figured  the  pupa 
of  one  of  the  species  of  this  genus  (Icanogr.  R.  An.  Ins.  tab.  93.  f.  5.). 

I  have  observed  the  transformations  of  several  species  of  Molo- 
brus  Lair.  (Sciara  Meig.)^  the  larvae  and  pupae  of  which  are  found 
under  the  bark  of  felled  trees,  or  at  the  roots  of  decayed  vege- 
tables ;  the  pupa  is  not  enclosed  in  a  cocoon.  Olivier  reared  three 
species  of  this  genus  firom  wheat  (Prem.  Mhn,  sur  quelques  Insedes 
qui  attaquent  les  CMakSf  8vo,  Paris,  1813,  f.  7,  8,  9.).  Bouch6  has 
also  figured  the  larva  and  pupa  of  Molobrus  vitripennis  {Naturg. 
tab.  3.  f.  10 — 15.) ;  the  former  of  which  agrees  precisely  with  that  of 
Mycetophila,  whilst  the  latter  differs  only  in  the  front  of  the  head 
being  cleft  and  the  tail  furnished  with  two  divergent  setae.  The  Ti- 
pula  atomaria  (De  Geer,  Ins.  tom.  vii.  tab.  44.  f.  27, 28.)  is  apterous, 
and  appears  to  me  to  be  most  closely  allied  to  Molobrus ;  its  antennae 
are  rather  long,  15-jointed,  the  joints  not  being  filiform.  Macquart 
considers  it  as  belonging  to  the  section  Gallicoles,  and  St.  Fargeau  to 
the  Terricoles,  fi'om  its  possessing  an  exserted  ovipositor.* 

The  genus  Rhyphus  {fig.  125. 16.  R.  fenestralis  $  ),  although  dif- 
fering in  several  material  respects,  is  also  nearly  allied  to  this  subfa- 
mily, especially  in  the  possession  of  ocelli  {fig*  125. 17.  head  of  i  ), 
and  structure  of  the  larva  {fig*  125.  18.),  which  Reaumur  found  in 
cow-dung;  it  is  very  long  and  cylindric,  the  mouth  armed  with  two 
tentacular  mandibles,  and  the  extremity  of  the  body  with  four  short 

*  See  Mr.  Haliday's  observations  hereon  in  the  Generic  Synopsis. 
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very  small  obtuse  tubercles.  (3ftm.  torn.  v.  tab.  i.  f.  3 — 1 0. ;  Bouche, 
Xiaurffock.  tab.  3.  f.  21,  22. ;  Gufriu,  Icon.  R.  An.  Ins.  tab.  93.  f.  3.) 
Macquart  forms  it  iato  a  distinct  tribe  nanied  Rhyphides. 

Whilst  the  Molobri,  IL«g|remia,  and  some  other  genera  exhibit  a 
passage  from  these  insects  to  the  Cecidomyides,  others  equally  ap- 
pear to  lead  to  the  Tipulides.  I  have  accordingly  removed  this  sub- 
foraily  into  its  present  situation ;  whereas  Latreille  placed  them  be- 
tween the  Tipulides  and  Bibionidse. 

The  subfamily  Tipulides  Meg.  (Terricolea  Lair.)  is  distinguished 
by  the  large  size  of  the  majority  of  the  species  of  which  it  is  composed 
(^.  126.  e.  Ptychopteryx  paludosa  $  ),  having  the  antenns  longer 

Fiff.  126. 


than  the  head,  simple  or  rarely  pectinated*,  but  not  plumose,  and 
composed  of  from  thirteen  to  sixteen  joints;  the  eyes  entire;  the 
ocelli  obsolete ;  the  front  of  the  head  produced  into  a  beak,  often 
terminated  in  a  pointed  nasus,  distinct  from  the  proboscis ;  the 
palpi  long,  4>jointed,  and  reflexed ;  the  last  joint  longer  than 
the  preceding,  and  often  flexible  and  ringed  (Jiff'  126.  i.-t*  head 
and  thorax  of  Tipula  oleracea  sideways ;  9.  proboscis  above,  showing 

*  In  tha  Hew  Holluid  genen,  Gjnoplutia  uid  Fdlogyna  Watv.,  the  fenMles 
have  the  uitcnnie  pectinated  ai  well  aa  the  males. 

t  Id  fy.  IS6, 1,  the  dotted  part  represeata  the  mesotborax,  showing  the  ilmoM 
mdiTnental  Eollai-like  prothorai,  behind  which  is  a  apiracle;  another  spiracle  [i 
placed  close  to  the  bawoF  the  balancer  oT  the  meUthorai,  of  which  the  donal  piece, 
marked  x ,  is  here  terj  conapicuotu,  especially  in  some  ipeciea,  and  might  (from 
its  situation,  occupying  the  dorsal  eitremity  of  the  thorax)  be  supposed  to  repre- 
sent the  Bcutellum  of  the  following  bmilies,  It  U,  however,  in  consequence  of  the 
great  elongation  of  the  body  that  the  metathorax  is  here  longitudinally  dereloped. 
and  hence  the  part  of  the  dotted  mesothorax  marked  0,  appears  to  me  cleaily  to 
represent  Ibe  icutellum  of  the  following  (amiUe*. 
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the  small  triangular  labrum ;  3.  proboscis  beneath,  with  one  of  the 
4-jointed  palpi,  showing  its  origin  obliquely  upon  a  short  basal 
piece  which  has  been  ordinarily  regarded  as  a  basal  joint,  but  which 
appears  to  me  to  represent  the  maxilla ;  its  texture  is  different  to  that 
of  the  palpus) ;  the  body,  wings,  and  legs  are  long,  the  nervures 
numerous,  and  forming  discoidal  cells.  The  wings  are  wanting  in 
Dalman's  genus  Chionea.  In  Erioptera  atra  Meig,  (Molophilus  brevi- 
pennis  Curt.),  for  specimens  of  which  singular  insect  I  am  indebted  to 
M.  Meigen  himself^  the  wings  are  so  short  as  to  be  unfitted  for  flight. 

This  subfamily  comprises  the  typical  species  of  the  family  to  which 
the  vulgar  name  of  Daddy-long-legs  has  been  applied ;  the  French 
term  them  **  couturidres,  tailleurs,*'  &c.  The  species  of  the  typical 
genus  Tipula  are  found  in  damp  meadows  in  vast  numbers,  especially 
in  autumn,  the  lanrse  feeding  upon  the  roots  of  grass,  and  occasionally 
doing  much  mischief.  This  is  particularly  the  case  with  Tipula  ole- 
racea,  the  larvae  (Jig*  126.  4.)  of  which  sometimes  thus  completely 
lay  bare  wide  tracks  of  meadow.  The  females  deposit  their  eggs  in 
the  ground  by  the  assistance  of  the  exserted  scaly  plurivalve  ovi- 
positor with  which  they  are  furnished.  (See  Reaumur,  Mim,  tom.  v. 
pi.  2.)  The  species  of  Trichocera  are  of  smaller  size,  and  are  observed 
flying  in  the  middle  of  winter  whenever  a  glimpse  of  warm  sunshine 
allures  them  from  their  winter-quarters.  Dalman  also  discovered  the 
singular  Chionea*  araneoides  running  quickly  upon  fallen  snow  in 
Sweden  throughout  the  winter.  (Act.  Holm.  1816,  p.  182.,  and 
Anal,  JEntomcl.  p.  35.) 

The  larvae  of  many  species  reside  in  damp  ground,  or  in  the  rotten 
parts  of  trees  (fig,  126. 4.)  ;  they  have  the  thoracic  portion  not  so  dis- 
tinctly observable  as  in  some  other  species;  they  are  not  furnished 
with  false  legs,  but  have  two  short  horns  at  the  anterior,  and  several 
fleshy  conical  appendages  at  the  posterior  extremity  of  the  body ;  the 
mouth  is  composed  of  parts  which  have  some  analogy  to  those  of  the 
Mandibulata,  but  their  structure  requires  a  more  precbe  investigation 
than  has  been  given  to  it.  The  pupae  (fig,  126.  5.)  are  naked,  with 
two  respiratory  tubes  near  the  head,  and  the  margins  of  the  abdominal 
segments  are  spiny,  enabling  them  to  thrust  themselves  forward  to 
the  surface  of  the  ground  when  ready  to  assume  the  winged  state. 

*  I  am  indebted  to  Dr.  T.  W.  Harris,  the  celebrated  American  entomologist,  for 
an  undescribed  species  of  this  remarkable  genus,  found,  but  very  rarely,  in  New 
Hampshire  (U.S.).  My  specimen  is  a  female,  with  an  ovipositor,  like  Tipula; 
Dalman  represents  a  male.   {^AcU  Holm,  1816.  tab.  2.) 
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The  larvae  and  pupe  of  various  species  of  Ctenophora  and  Tipuke 
which  agree  with  the  above  description,  have  been  observed  by  R^u- 
mur  (M^m.  torn.  v.  pi.  1 — 3.) ;  De  Geer  (torn.  vi.  pL  18, 19.  and  25.); 
Fischer  (^Oryctographie  Imptr,  JRossub) ;  Bouch6  {NtMturpesck,  tab.  2. 
f.  24—29.,  tab.  3.  f.  1— 4-.  Tipula  pratensis) ;  Rosel  {AbhandL  vol.  iL 
Jfiwe.  €i  Ctdic  tab.  i.). 

I  have  several  times  observed  battles  taking  place  between  males 
of  different  species  of  Tipula. 

The  larvs  of  Limnobia*  xanthoptera  and  pilosa  inhabit  species 
of  Agaricus  (Stannius,  Beiir.  JBniomoL  Sekles.  vol.  i.  p.  202.);  they 
offer  no  marked  peculiarities  of  structure ;  the  pupae  also  are  of  the 
ordinary  form,  without  elongated  appendages  to  the  thorax  (tab.  5. 
fig.  14.). 

M.  Van  Roser  has  noticed  several  larvae  of  this  and  allied  genera 
( Verz.  Wurtemb.  Dipt) ;  that  of  the  curious  genus  Anisomera  re* 
sembles  that  of  Tipula,  and  is  commonly  found  by  him  under  the 
sand  of  the  banks  of  the  Neckar. 

All  the  larvae  of  this  family  are  not,  however,  terrestrial,  the  pre- 
paratory states  of  several  groups  being  undergone  in  water ;  of  these 
the  genus  Ptychopteryx  (Jig.  126. 6.  Pt  paludosaf )  exhibits  a  sin- 
gular departure  from  the  rest  of  the  family;  the  larva  (fy.  126.  8.) 
being  very  long  and  worm-like,  but  much  narrowed  at  the  posterior 
extremity,  which  is  terminated  by  a  very  long  and  delicate  tube 
serving  to  convey  the  air  to  two  tracheae,  which  extend  through  tlie 
entire  length  of  the  body.  In  the  pupa  Qfig,  126.  0.)  this  peculiarity 
is  reversed,  the  body  being  terminated  by  four  small  points,  whilst  the 
anterior  extremity  is  furnished  with  a  very  long  thread-like  appendage 
serving,  like  the  former,  to  supply  air  to  the  insect,  its  extremity 
being  extended  to  the  surface.  Lyonnet  has  beautifully  illustrated 
the  transformations  of  P.  paludosa  (JRech.  Posth,  pi.  18.  f.  I.7.); 

*  See  Ann.  Soe.  Ent.  France,  1836,  p.  xviii.  on  a  fossil  Limnobia  found  at  Dal- 
marnoek. 

f  The  species  of  this  genus  possess  a  remarkable  peculiarity  in  the  imago  state, 
which  I  have  observed  in  no  other  insect  of  the  family,  and  which  does  not  appear 
to  have  been  previously  noticed,  namely,  the  possession  of  two  minute  membranous 
and  setose  appendages  between  the  base  of  the  balancers  and  metathoracic  spiracles. 
{Fiff.  126. 7.  X  base  of  the  balancer ;  0,  metathoracic  spiracle ;  f ,  the  above-mentioned 
appendage.)  The  discovery  of  this  appendage  throws  further  difficulty  in  the  way 
of  the  solution  of  the  question,  whether  the  halteres  be  the  real  representations  of 
the  hind  wings. 
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Reaumur,  however,  had  long  previously  figured  the  pupa  (^M6m* 
torn.  V.  pi.  6.  f.  ly  2,  S.). 

De  Geer  has  also  described  and  figured  {Mim.  torn.  vi.  pi.  20.)  the 
transformations  of  another  remarkable  species  (which  also  resides  in 
the  water),  which  appears  to  have  been  overlooked  by  all  subsequent 
authors,  although  sufficiently  proving  that  the  species  in  question 
(Tipula  replicata  Ztnti.,  placed  by  Macquart  in  the  genus  Limnobia) 
belongs  to  a  distinct  genus.  The  larva  (Jig,  126*  lo.)  resembles  those 
of  the  water  moths  Hydrocampa,  in  having  the  body  furnished  with 
numerous  long  filamentous  processes  which  evidently  appear  (from  his 
^g.  7.  and  my  Jig.  126.  ii.)  to  be  internally  supplied  with  air-tubes. 
The  pupa  is  also  remarkable  on  account  of  the  singular  apparatus  of 
hooks  upon  the  back  of  the  three  or  four  terminal  abdominal  seg* 
ments ;  the  imago  is  also  peculiar  from  its  habit  of  havbg  the  hind 
margin  of  the  wing  folded  back  upon  the  anterior  part. 

De  Geer  has  likewise  figured  {Mem.  torn.  vi.  tab.  24.  f.  1 — 14.)  the 
transformations  of  another  'species,  which  has  also  been  neglected  by 
subsequent  writers,  the  larva  and  pupa  of  which  bear  a  much  closer 
resemblance  to  those  of  the  CuliddsB  than  to  the  Tipulides ;  the  tail 
of  the  larva  is,  however,  singularly  furnished  with  lobes  and  setae ;  the 
imago,  judging  from  the  general  form  and  veins  of  the  wings  appears 
to  me  to  belong  to  the  genus  Dixa.*  The  species  is  named  Tipula 
amphibia  in  the  German  edition  of  De  Geer. 

The  subfamily,  Bibionides  Maeq.  (Florales  Lair,)  is  distinguished 
from  all  the  other  Tipulidae,  by  having  the  body  and  legs  shorter  and 
more  robust  {fig.  126. 13.  Bibio  Marci  $  ) ;  the  antennae  {Jig.  126. 14.) 
seldom  longer  than  the  head  in  both  sexes,  thick,  cylindric,  monili- 
form  or  perfoliated,  and  composed  of  from  eight  to  twelve  joints ;  the 
wings  are  large ;  the  eyes  in  the  males  are  large  and  generally  con- 
tiguous {Jig.  126. 18.  head  of  Bibio  ^  ) ;  the  palpi  are  4-jointed  except 
in  the  genus  Scatopse,  in  which  they  are  described  as  possessing  but 
a  single  joint;  the  tarsi  in  Bibio  have  three  pulvilli  {Jig.  126. 15.). 

*  Mr.  Haliday  has  confirmed  this  opinion ;  saggesting  to  me  that  De  Geer's 
species  is  Dixa  cineta.  The  same  gentleman  has  also  eommunicated  to  me  a  figure 
of  the  larva  of  the  winter  midge,  Triehooera  hiemalis ;  it  closely  resembles  my 
fig.  124.  i5o  except  that  the  hind  extremity  of  the  body  is  much  more  acuminated* 
and  terminated  by  five  small  conical  points ;  and  the  head  oral,  with  two  very  short 
lateral  lobes.  The  species  whose  mode  of  extrication  from  the  pupa-case  is  described 
in  the  Mag,  of  Nat,  Hisi.  for  February,  184Q»  by  J.  fi.,  is  a  species  of  this  genus, 
the  author  having  forwarded  me  a  specimen. 
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This  family  is  of  much  smaller  extent  than  the  preceding ;  the  insects 
are  of  small  or  moderate  size,  and  their  flight  is  slow  and  heavy ;  the 
fore  feet  in  the  genus  Simulium  are  kept  in  a  continual  movement,  being 
evidently  employed  as  feelers.  In  their  general  appearance  they 
entirely  differ  from  the  rest  of  the  family,  approaching  the  following 
tribe.  The  species  of  the  genus  Bibio  are  remarkable  for  the  great 
diversity  in  the  opposite  sexes ;  the  larvcein  this  genus  (/iff*  126. 16.) 
are  cylindrical  worms  famished  with  twenty  spiracles^  and  with 
transverse  rows  of  short  hairs,  which  serve  as  points  to  assist  in  pro- 
gression,  being  destitute  of  feet ;  they  are  found  in  dung.  I  have 
found  them  in  garden  earth  at  a  short  distance  from  the  surface,  the 
pupsB  enclosed  in  smooth  oval  cells ;  the  pupa  (Jig*  126. 17.)  is  naked, 
and  has  the  thorax  very  gibbose,  with  the  rudimental  wings  and  legs 
very  short.  (R^umur,  Mem.  tom.  v.  pi.  7. ;  and  De  Geer,  ilfen.  tom.  vL 
pi.  27.  fig.  12—20. ;  Bouch6,  Naturg.  tab.  4.  f.  1—10. ;  Rosel,  Abkandh 
Ins,  vol.  ii.  tab.  7.  Muse,)  Lyonnet  has  given  a  complete  illustration 
of  Bibio  Marci  in  its  different  states  (MAn:Posth»  pi.  7.).  Mr.  Haliday 
{JSnt,  Mag,  vol.  i.  p.  179.)  has  made  some  interesting  observations  oQ 
the  unequal  numbers  of  individuals  of  the  different  sexes  of  these  insects* 

The  species  of  Scatopse  are  of  small  size,  and  are  found  in  out- 
houses, privies,  &c. ;  their  larvse  are  long  fusiform  grubs,  without  feet, 
having  two  short  points  at  the  sides  of  the  prothoracic  and  eight  basal 
abdominal  segments ;  the  body  is  terminated  by  two  elongated  di- 
vergent setSB.  •  (Bouch^,  Naturg,  tab.  3.  fig.  16 — 19.).  Mr.  Walker 
(Ent,  Mag,  vol.  iii.  p.  406.)  notices  having  observed  myriads  of  one 
of  the  species  hovering  and  settling  on  a  larch  tree  in  October. 

The  species  of  Simulium  are  also  of  small  size  {fig'  126. 18.  S. 
reptans  $  )  regarded  by  Curtis  as  forming  a  link  between  the  last* 
named  insects  and  Molobrus,  but  appearing  to  me  to  be  much  nearer 
allied  to  Ceratopogon,  and  perhaps,  also,  as  suggested  by  Fries,  to 
Cordyla.  They  are  found  in  damp  marshy  places,  flying  in  great 
swarms ;  and  as  all  the  parts  of  the  mouth  are  fully  developed  (as  as- 
certained by  Curtis),  they  are  enabled  to  inflict  a  very  severe  wound ; 
in  fact,  some  of  the  species  are  amongst  the  greatest  torments  to 
mankind,  as  well  as  to  domestic  animals.  According  to  Schonbauer 
one  of  the  species  (Rhagio  Columbaschensis  F.)  is  one  of  the  greatest 
scourges  to  man  and  beast  in  the  Bannat  of  Temeswar  in  Hungary.  * 

•    *  See  Schonbauer*8  Treatite^  aboTe  refSerred  to,  and  Kollar*s  TreatUt  on  Injurious 
Iiuecta,  translated^  p.  68. 
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Fries  also  describes  the  molestations  caused  by  these  insects  in  Lap- 
land»  whilst  Pohl  and  Kollar  have  described  a  Brazilian  species  equally 
obnoxious.  These  authors  state  that  it  is  called  a  musquito  by  the 
Portuguese  Brazilians ;  in  North  America,  however,  as  I  learn  from 
Mr.  R.  H.  Lewis,  it  is  distinguished  from  that  insect,  and  known 
under  the  name  of  the  Black  Fly. 

The  transformations  of  S.  sericeum  have  been  observed  by  Fries 
and  Verdat ;  they  are  aquatic,  living  on  the  stems  of  Phellandrium 
and  Slum.  The  larvae  (j^.  126.  10.)  are  cylindric,  rather  slenderer 
in  the  middle  of  the  body,  with  the  head  distinct,  furnished  in  addition 
to  the  trophi,  with  two  short  antennae  and  two  singular  flabelliform  ap- 
pendages; the  thoracic  part  of  the  body  has  a  thick  conical  and  retractile 
tubercle  beneath ;  the  extremity  of  the  body  has  also  several  curved 
appendages ;  the  pupa  (^fig*  126.  so.)  has  on  each  side  of  the  front  of 
the  sides  of  the  thorax  eight  very  long  filiform  appendages,  arising  in 
pairs  analogous  to  the  appendages  of  the  pupa  of  Chironomus ;  the 
posterior  part  of  its  body  is  enclosed  in  a  semioval  membranous  cocoon 
attached  to  the  plants  and  open  in  front  *  ;  the  imago  is  produced  be- 
neath the  surface  of  the  water,  its  fine  silky  covering  serving  to  repel 
the  action  of  the  water. 

The  genus  Aspistes  is  remarkable  for  having  its  short  antennas  cla- 
vate  at  the  tips.  Some  account  of  its  history  is  given  by  Meigen 
(vol.  vi,  p.  31 7.). 


The  second  general  division  of  the  first  section  of  the  Diptera  is 
composed  of  species  in  which  the  antennae  do  not  consist  of  a  regular 
series  of  ordinary-sized  joints  ;  and  corresponds  with  the  Brachocera  of 
Macquart,  after  the  removal  of  the  Pupipara.  It  consists  of  the  three 
stirpes  Notacantha,  Tany stoma,  and  Athericera ;  the  antennae  of  which 
are  generally  shorter  than  the  head,  having  the  terminal  joints  either 
articulated  in  an  indistinct  manner,  or  completely  soldered  together 
into  a  mass  terminated  by  a  seta,  which  has  at  its  base  one  or  two 

*  From  obflerrations  which  M.  V.  Audouin  has  communicated  to  me  as  to  the 
formation  of  this  cocoon,  it  appears  that  it  is  at  first  formed  entire  by  the  larva, 
and  that  the  upper  end  is  afterwards  eaten  away  as  far  as  a  thickened  arch  pre- 
viously formed ;  the  object  of  this  contrivance  is  evidently  to  allow  the  action  of 
the  water  upon  the  long  filaments  of  the  pupa,  which  are  thus  shown  to  be  air- 
tubes. 
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short  joints,  and  is  sometimes  simple,  sometimes  hairy.  TIus  seta  is 
the  evident  representative  of  several  of  the  terminal  joints  of  the  an- 
tennae of  the  preceding  Diptera.  The  palpi  have  never  more  than 
two  or  three  joints. 

The  second  stirps  of  the  order  Diptera,  Notacantha,  is  distin- 
guished by  having  the  antennae  composed  of  a  number  of  articulations^ 
the  terminal  ones  being  closely  united,  so  as  to  form  an  elongated  mass 
(^.  127*  3.  7. 13.)»  which  has  been  considered  by  Latreille  merely  as 
the  third  joint ;  the  proboscis  encloses  only  four  internal  organs  at  the 
most,  but  even  these  in  some  species  are  more  or  less  obsolete ;  the 
palpi  are  minute  and  clavate ;  the  wings  fold  upon  each  other  over  the 
abdomen,  and  the  scutellum  is  generally  spined ;  the  wings  have  a 
central  cell,  emitting  several  very  indistinct  longitudinal  nerves,  which 
mostly  run  to  the  tips  of  the  wings.  These  insects  are  generally  gaily 
coloured,  and  found  in  moist  situations,  it  being  in  such  habitats  that 
the  larvae  reside ;  these  undergo  a  coarctate  kind  of  metamorphosis, 
in  which,  however,  the  skin  of  the  larva  retains  its  form,  instead  of 
contracting  into  a  "  boule  allong^e." 

Latreille,  in  the  second  edition  of  the  JRigne  Animaly  guided  by  the 
formation  of  the  antennae,  considered  the  Mydasidae  as  referribie  to 
this  stirps.  It  appears  to  me,  however,  from  their  general  structure, 
and  especially  from  the  peculiar  neuration  of  tlieir  wings  (which  closely 
resembles  that  of  some  Nemestrinae  belonging  to  the  Anthracidie,  es- 
pecially Nem.  fasciata  Mdg.  vol.  vi.  tab.  6S,  fig.  5.),  that  the  Myda- 
sidae belong  to  the  stirps  Tanystoma.  The  tarsi  of  Mydas,  moreover, 
have  only  two  pulvilli. 

This  stirps  is  divisible  into  two  families,  the  Stratiomidae  and  Be* 
ridee ;  the  latter  of  which,  in  general  appearance,  colours,  sluggish 
manners  and  habits,  nearly  approach  the  terminal  Tipulidse.*  Mr. 
Stephens,  indeed,  makes  the  Asilidae  the  connecting  link  between  tlie 
Tipulidae  and  the  rest  of  the  Tanystoma,  but  I  can  see  no  grounds 
for  such  an  approach.  Meigen^  on  the  contrary,  followed  by  Curtis, 
has  placed  the  Beridae  (including  Xjilophagus  and  Csenomyia)  be- 
tween the  Tipulidae  and  Tabanidae,  but  has  removed  the  Stratiomidae 
(whose  affinity  with  the  Beridae  appears  to  me  unquestionable)  to  the 
vicinity  of  the  Syrphidae. 

*  I  ne^erthelefls  place  the  Beridie  after  the  Stratiomidae,  in  order  to  mamtaiD  tb« 
paaeage  between  Subula  and  Xylophagus  unbroken. 


DIPTERA. —  STRATIOIflDA. 


The  fiunily  Stratiouidje  (Jig.  127.  i.  Stratiomjrs  gplendens)  has 
the  antetuue  (^*  127.  3.  antenoa  of  Stratiomys)  competed  of  not 


more  than  six  or  seven  jointSi  terminated  in  many  by  a  style,  or  leta, 
representing  the  remaining  joints  (^^.  127. 6.  ant.  of  Oxycera,  7.  ditto 
of  Sai^fl)>  In  tome  few  (Stratiomys)  the  style  is  even  obsolete ;  the 
terminal  joints,  five  or  six  in  number,  in  such  instances  forming  a  long 
fusiform  moss.  In  others,  SarguB  and  Pachygaster,  the  antennee  ap- 
pear only  3-jointed ;  but  the  third  joint,  which  is  large  and  oval,  or 
■ubglobose,  when  carefully  examined,  exhibits  rudimental  annuli,more 
or  less  distinct,  indicating  the  situation  of  articulations  closely  sol- 
dered  tt^ther,  and  is  terminated  by  a  seta  ( j^.  127.  7.).  The  ecu- 
tellum  is  oileu  spined ;  the  wings  are  placed  upon  the  abdomen,  w4ien 
at  rest ;  the  terminal  veins  very  slender,  and  ariung  from  a  cell  placed 
much  nearer  the  centre  of  the  disc  of  the  wings  than  in  the  follow- 
ing tribes ;  the  body  is  generally  broad  and  depressed ;  the  internal 
organs  of  the  mouth  are  mostly  rudimental  (^.127.  9.  mouth  of 
Stratiomys,  having  only  the  labrum  and  maxillary  palpi  developed ;  the 
latter  even  are  wanting  in  many). 

These  insects,  in  the  perfect  state,  are  generally  found  upon 
flowers  in  damp  situations.  They  are  mostly  prettily  coloured,  some 
(Sargus)  being  of  beautiful  metallic  tints ;  they  are  fond  of  sucking 
the  sweets  of  flowers,  as  well  as  of  basking  in  the  sun  on  the  broad 
and  shining  leaves  of  various  plants. 

There  is  considerable  diversity  in  their  habits  in  the  preparatory 

states ;  the  larvte  of  some  species  (Stratiomys  and  Odontomyia)  being 

aquadc,  whilst  those  of  Sargus  are  found  under  ground ;  and  Pachy- 

gaster  and  Clitetlaria  Ephippium  undei^o  their  transformations  in 
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rotten  wood.     They  all,  however,  agree  in  retaining  the  larva  skin 
nearly  in  its  original  form  during  their  existence  in  the  pupa  state. 

The  larva  (^fig*  127.  4.)  of  Stratiorays  chameleon  (first  figured  by 
Swammerdam,  Book  of  Nature^  pi.  39,  40,  41. ;  Sparrman,  in  SwecL 
Trans.  1804 ;  Schrank,  in  Der  Natufforscher,  st.  27.;  Geoffroy,  vol.  iL 
pi.  17. ;  Frisch,  Beschr.  vol.  i.  pt.  5.  pi.  10.)  is  of  an  elongated  form, 
without  feet,  depressed  and  attenuated  at  each  extremity  of  the  body, 
especially  the  posterior,  in  which  the  segments  are  greatly  elongated ; 
the  head  is  small,  corneous*,  pointed  in  front ;  and  the  mouth  is  fur- 
nished with  two  hooks,  four  small  poiirts,  and  two  palpi,  dilated  at  the 
tips,  and  clothed  with  recurved  hairs ;  these  organs  are  kept  in  con- 
tinual motion,  so  as  to  form  a  constant  current,  whereby  small  ani- 
malculae  (which  are  supposed  to  be  the  food  of  the  insect)  are  brought 
to  the  mouth ;  the  extremity  of  the  body  is  furnished  with  a  spiracle, 
surrounded  by  a  great  number  of  bearded  hairs,  which  form  a  coronet, 
and  which  are  capable  of  being  closed  up  so  as  to  retain  a  bubble  of 
air,  and  by  the  assistance  of  which  the  insect  suspends  itself  at  the 
surface  of  the  water  for  expiration.  On  assuming  the  pupa  state,  the 
insect  floats  at  liberty  in  the  water,  the  enclosed  pupa  {Jig^  127.  fi.) 
occupying  only  the  anterior  portion  of  its  larva  skin.f 

Reaumur  (^M6m.y  tom.  iv.  pi.  25.)  has  figured  the  transformations  of 
Odontomyia  omata,  which  closely  resemble  those  of  Stratiomys,  as 
does  also  those  of  Odontomyia  hydroleon,  figured  by  De  Geer  (^Mhn. 
tonf.  vi.  pi.  9.  f.4.) 

The  larva  of  Vappo  (Pachygaster)  ater  {Jig.  127.  9.),  described  by 
Macquart  {Dipt  du  Nord  de  France),  are  elongated,  depressed,  1 1- 
jointed,  each  joint  having  an  elongated  lateral  seta ;  the  head  is  coni- 
cal, obtuse,  and  much  narrower  than  the  rest  of  the  body  ;  the  parts 
of  the  mouth  appear  very  rudimental,  and  are  almost  obliterated ;  the 
last  segment  of  the  body  is  large,  black,  and  semicircular.  These 
larvae  were  discovered  by  M.  Car  eel  in  the  rotten  detritus  of  the  elm 
(^Enc.  Mith.  tom.  x.  p.  779.).    M.  Schilling  has  figured  this  larva 

*  Latreille  {R^gn.  Anim.  torn.  v.  p.  485.)  describes  it  as  *<  ^cailleuse,*'  although 
in  p.  478.  he  had  described  it  as  *'  molle,  de  forme  variable  ;**  thus  erroneously  esta- 
blishing its  similarity  to  the  Athericera. 

f  It  is  probably  on  this  account  that  Knoch  (Neue  Beiirage,  1801,  p.  193.) 
and  Meigen  (Zw.  Ins,  vol.  iiL  p.  133.)  entertained  the  opinion  that  authors  had 
erred  in  their  descriptions  of  the  larva  of  Stratiomys,  considering  that  the  real  larvae 
of  those  insects  were  parasites  within  the  bodies  of  the  larvae  described  as  the  true 
larvfe  of  Stratiomys !  ! 
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(JBntamoL  Bekrctge^  vol.  i.  tab.  8.  fig.  8.),  his  figure  agreeing  with  the 
above  description. 

The  larva  of  Clitellaria  Ephippium  has  been  discovered  by  M.  Van 
Roser  of  Stuttgart  in  a  rotten  nut  tree ;  and  this  gentleman  observed 
that,  although  more  than  half  grown  when  found,  it  was  two  years 
in  arriving  at  the  perfect  state.  My  fig,  127.  8.  was  made  fi*om  the 
specimens  contained  in  the  collection  of  this  gentleman  during  ray 
visit  to  Germany  last  year. 

The  larvae  {fig^  127.  lo.)  of  the  genus  Sargus  are  also  of  an  oval 
oblong  fi^rm,  with  the  anterior  segments  narrowed ;  the  head  scaly, 
narrow,  with  two  small  ocelli  at  the  sides,  and  armed  with  two  hooks ; 
the  body  has  also  a  number  of  small  hairs  scattered  over  it ;  and  the 
last  segment  is  larger  and  semicircular,  but  narrower  than  the  preced- 
ing segment. 

The  pupa  is  formed  within  the  old  skin  of  the  larva,  which  does 
not  essentially  difier  fi*om  its  previous  form.  The  perfect  insect 
makes  its  escape  by  bursting  off  the  anterior  part  of  its  covering. 

R^umur  (^M6m,  tom.  iv.  tab.  13.  f.  19,  20.,  tab.  l^.  f.^,Q,^  and 
tab.  22.  f.  5 — 8.)  has  given  the  transformations  of  one  of  the  species, 
which  has  been  named  afler  him^  and  the  larva  of  which  was  found 
in  cow-dung.  Lyonnet  {Minu  Posth,  tab.  17.  fig.  21 — 24-.  29.)  and 
Bouch^  {Naiurgeach*  tab.  4.  f.  31 — 36.)  have  figured  the  transform- 
ations of  S.  cuprarius,  but  neither  of  these  authors  have  figured  the 
true  pupa.  This  1  am  fortunately  able  to  supply,  having  found  many 
of  the  larvsB  of  S.  cuprarius  in  garden  mould*  It  is  represented  in 
my^.  127. 11. 

Amongst  the  exotic  species  of  this  family,  some  exhibit  several 
curious  variations  in  structure.  Platyna  hastata  (  Wied.  Guinea)  has 
the  abdomen  short,  but  very  broad,  being  nearly  four  times  as  broad 
as  the  thorax*  Ptilocera  has  the  male  antennae  strongly  bipectinated. 
Dicranophora  furcifera  (iT  >  figured  by  Gu^rin  (Icon,  R.  An,  Ins.  pi.  98. 
f.  12.),  has  a  very  long,  slender,  upright  horn  arising  from  the  scutel- 
Jum,  and  forked  at  the  tip. 

The  fossil  insect  figured  by  Curtis  (in  Ed,  N,  Phil,  Joum.  vol.  vii. 
1829,  pi.  6.  f.  12.),  as  apparently  allied  to  Sargus,  can  have  no.  re- 
lation therewith,  the  veins  of  the  wings  being  totaUy  unlike  those  of 
any  Notacanthideous  insect 


The  family  Berida  (Decatoma  p.  La;tr,y  Xylophagi  p.  3feig,)  has  the 
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body  moderately  long  (JigA97»isi,  Subula  macnlata) ;  the  antennae  are 
lO-jointed  *,  without  any  apical  style  or  seta  (ySp^.  127«  13.  ant.  of 
Sabula),  the  eight  terminal  joints  forming  an  elongated  nearly  cylin* 
drical  mass ;  the  wings,  when  at  rest,  are  laid  upon  the  abdomen ;  the 
tarsi  have  three  pulvSii,  both  in  Berb  and  Subula ;  the  scutellum  is 
spined  in  some  species  (Beris);  the  terminal  veins  of  the  wings  are  of 
the  ordinary  thickness,  and  are  disposed  in  a  manner  intermediate  be- 
tween those  of  the  Stratiomidce  and  Tabanide,  to  whidi  last  indeed 
Subula  makes  a  close  approach  in  this  respect 

The  species  are  mostly  found  in  damp  situations,  and  are  of  slug- 
gish habits. 

M.  Van  Roser  (Naiurtaiss,  AbhandL  or  Ann.  Nat.  Hist  Soc,  7\f&m- 
gen^  vol.  ii.  1 828 ;  Meig.  Zw.  Ins.  vol.  vi.  p.  3J9. ;  and  Ferussac,  BuiL 
Set,  Nat  June  1829)  discovered  the  larva  of  Subula  varia  in  an  oak 
tree ;  it  is  of  a  brown  colour,  elongated,  very  much  depressed,  rather 
attenuated  at  each  end ;  the  body  is  composed  of  twelve  s^ments, 
furnished  on  the  upper  side  with  hairs  arising  from  small  tubercles. 
The  pupa  is  inactive,  and  is  described  as  preserving  the  previous 
form  of  the  insect.  The  real  pupa,  however,  is  enclosed  within  the 
skin  of  the  larva,  which  does  not  change  its  form,  thus  agreeing  with 
the  other  typical  Notacantha.  This  is  clearly  shown  in  a  specimen 
of  the  exuviae,  both  of  the  larva  and  pupa  of  Subula  varia,  given  to 
me  by  M.  Van  Roser,  and  represented  in  Jig.  127.14.,  in  which  it  wiH 
be  seen  that  the  delicate  exuviae  of  the  real  pupa  are  partially  ex- 
serted  out  of  the  exuvice  of  the  larva ;  the  pupa,  according  to  M. 
Wesmael  (who  has  subsequently  published  a  description  of  the  larva 
of  Subula  marginata,  Ann,  Soc.  JEnt,  France,  1837,  p^  91.  app.),  pos- 
sessing the  power  of  pushing  itself  forward,  previous  to  assuming  the 
perfect  state,  by  means  of  small  ciliae  directed  backwards,  and  placed 
in  rows  at  the  extremity  of  each  dorsal  segment  of  the  abdomen* 
The  Rev.  F.  W.  Hope  has  also  g^ven  me  specimens  of  Subula  macu- 
lafa  and  its  preparatory  state;  the  latter  found  by  him  in  a  dry 
rotten  tree  in  the  New  Forest,  and  from  which  he  reared  the  imago. 
It  is  larger  than  that  of  X.  varia,  but  does  not  otherwise  differ 
from  it. 

The  transformations  of  Deris  and  Actina,  the  two  other  British 
genera  of  this  family,  have  not  been  observed. 

^  Although  Laireille  names  this  family  Decatoma,  "  ten  joints,"  he  describes  the 
antennie  as  3- jointed,  the  last  being  divided  into  **  huit  aoneaux.** 
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I  am  indiaed  also  to  place,  either  in  this  family,  or  amongfit  ^e 
CsBDomyidae  *,  several  extraordinary  genera  which  have  much  per- 
plexed entomologists  in  respect  to  their  relations,  such  as  Acantho- 
mera  and  Raphiorhynchus  (gigantic  Brasilian  species),  and  probably 
also  Chiromyza  Wied,  and  Agapophytus  GtUr. 


There  remains,  however,  another  family  of  great  interest  in  regard 
to  the  transition  nature  of  the  species  of  which  it  is  composed ;  and 
although  I  here  retain  it  amongst  the  Notacantha,  in  respect  to  the 
«pined  scntelium  and  articulation  of  the  terminal  portion  of  the  an- 
tennae, I  cannot  but  consider  that  the  differences  in  its  transformations 
ought  to  induce  its  removal  to  the  Tanystoma.  This  group,  for  which 
I  propose  the  name  of  ^jenomyid^,  comprises  the  genera  Caenomyia 
and  Pachystomus  Lair,  (forming  Macquart's  tribe  Sicarii.f )  Tlie 
transformations  of  the  former  genus  (which  possesses  10-jointed  an- 
tennsB,  and  has  from  its  singular  characters  been  placed  amongst  the 
Tabanidae,  Stratiomidee,  and  Beridse)  are  not  known,  but  Latreille 
has  described  the  pupa  of  Pachystomus  syrphoides  (Generch  &c. 
torn.  iv.  p.  2874)  ^  closely  resembling  that  of  the  Tabanidse ;  being 
consequently  an  incomplete,  and  not  a  coarctate,  pupa.  This  genus 
has  5-jointed  antennae.  Meigen,  not  regarding  this  description,  and 
unacquainted  with  the  transformations  of  some  other  species  closely 
related  to  this  insect  in  the  perfect  state,  retained  the  genus  Xylo- 
phagus  (previously  proposed  by  him),  the  antennae  of  which  (Jig,  127. 
17.)  are  10-jointed,  and  which  he  divided  into  two  sections  — A,  having 
for  its  type  Xylophagus  ater  §  Meig.  (vol,  ii.  pi.  12.  f.  4.,  and  my  fig, 
127.  16.),  and  B  (or  the  genus  Subula  Megerle,  above  noticed),  having 
for  its  type  X.  maculatus  Meig.  '^he  genus  Subula>  as  discovered  by 
M.  Van  Roser  and  the  Rev.  F.  W.  Hope,  has  a  metamorphosis  exactly 
like  Sargus,  the  pupa  being  enclosed  within  the  unaltered  larva  skin, 
but  the  transformations  of  the  typical  Xylophagi  are  quite  different ; 

*  It  is  from  ignorance  of  the  transfonnations  of  these  eiotic  groups  that  I  express 
this  indecision. 

f  If  the  generic  name  Sicus  be  not  retained  for  the  former  of  these  two  genera, 
this  name  ought  surely  also  to  be  rejected. 

f  Zetterstedt  also  (/ss.  Lapp,  p.  513.)  describes  the  pupa  of  this  insect  as 
**  elongata,  cylindrica,  subnuda,  incisuris  cJliatis  et  apioe  breviter  spinuloso,  tota  pal- 
lida, segmentis  seu  annulis  10  constare  videtur.*' 

$  Latreille  confused  this  specific  name  in  the  plates  and  text  of  his  *  Genera',  and 
has  retained  his  error  in  the  Riffne  Animcd, 

M  M   4 
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M.  Van  Roser  having  described  and  communicated  to  me  those  of  XyL 
ater  Meig,*  The  larva  {Jig*  127.  18.)  of  this  insect  f  is  an  apod  fleshy 
grub,  of  a  somewhat  cylindric  form,  having  the  tail  defended  by  an 
oblique  scaly  plate,  terminated  by  two  short  obtuse  scaly  horns  {Jtg* 
127.  19.  sideways),  whilst  the  anterior  extremity  of  the  body  is  termi- 
nated by  a  long  acute  homy  joint.  The  structure  of  this  larva  is  not 
that  of  a  species  having  a  coarctate  pupa,  and  I  am  consequently  thence 
led  to  infer  the  direct  relation  of  Xylophagus  with  Pachystomus:^'  '^ 
a  family  distinct  from  that  which  contains  Subula,  although  the  only 
appreciable  difference  between  Xylophagus  and  Subula  consists  in  a 
slight  variation  in  the  direction  of  one  of  the  veins  of  the  wings. 
For  the  family  thus  constructed  of  Csenomyia,  Pachystomus,  and  Xy- 
lophagus, I  should  have  retained  the  name  of  Xylophagidas^had  not  that 
name  been  used  in  a  different  extent  by  other  authors,  the  retention  of 
which  would  therefore  have  led  to  confusion.  The  mouth  of  C«no- 
myia  (the  only  genus  yet  examined  in  respect  to  its  oral  characters. 
Jig.  127. 15.)  has  the  labrum,  lingua,  maxillae,  and  palpi  fully  developed, 
and  thus  resembles  the  majority  of  the  Tanystoma.  The  apex  of  the 
abdomen  in  the  females  is  produced  into  a  long,  and  often  exserted 
ovipositor.  Of  the  relations  of  these  insects  with  the  other  Diptera, 
we  thus  see  that  in  regard  to  their  trophi  and  transformations,  the 
Caenomyidse  in  fact  belong  to  the  Tanystoma,  whilst  their  close  re- 
lation to  Subula  and  other  Notacantha  has  already  been  shown.  Hence 
I  cannot  adopt  the  situation  assigned  to  them  by  Macquart,  Meigen, 
&c.  immediately  succeeding  the  Nemocera. 


The  insects  composing  the  thir^  stirps  of  the  order  Diptera,  or  the 
Tanystoma  Latr.j  are  distinguished  by  having  the  antennas  composed 

*  M.  Van  Roser  (  Verz.  Wurt,  Dipt.  p.  6. )  notices  the  great  difference  between 
this  larva  (which  he  found  in  decayed  birch-wood)  and  that  of  Subula  varia,  but 
without  describing  it.  Baumhauer  also  found  the  larva  of  this  insect  in  rotten 
wood,  but  did  not  describe  it. 

f  The  larva  6gured  by  R4aumur  (MSm,  tom.  iv.  pi.  13.  f.  12-16.)  evidently 
belongs  to  this  or  a  closely-allied  species. 

f  Meigen  indeed  gives  them  as  congeneric,  regarding  P.  syrphoides  as  identical 
with  X.  cinctus  De  Geer ;  whilst  Fallen  even  makes  this  last  a  variety  of  Xylo- 
phagus ater.  Macquart,  however,  states  them  to  be  generically  distinct,  and  places 
them  in  distinct  tribes ;  which  is  certainly  unnatural,  now  that  their  transformations 
are  known. 
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of  only  three  joints^  with  a  terminal  seta.*  The  formation  of  their 
mouth,  which  is  generally  much  exserted,  is  also  much  more  perfect, 
•exhibiting  internally  a  lancet-like  labrum  and  lingua,  and  a  pair  of 
maxillae  and  maxillary  palpi.  In  the  Tabanidse,  moreover,  the  mouth 
is  furnished  in  addition  with  a  pair  of  lancet-like  mandibles,  at  least 
in  the  females.  In  some  of  the  AcroceridsB,  however,  which  are  nearly 
-allied  to  the  Bombyliidae,  the  mouth  is  nearly  obsolete. 

The  great  character,  however,  by  which  the  stirps  is  distinguished 
from  the  Notacantha  and  Athericera,  consists  in  the  nature  of  the 
metamorphosis  to  which  all  the  species  are  subject. 

The  larvse  resemble  worms,  being  nearly  cylindric,  without  feet, 
and  with  a  scaly  head  of  a  constant  form,  always  furnished  with  un- 
guiform  retractile  appendages,  enabling  them  to  pierce  the  substances 
whence  they  derive  their  support :  for  the  most  part,  they  reside 
under  ground,  and  are  but  little  known.  They  shed  their  skin  pre- 
vious to  assuming  the  pupa  state,  in  which,  to  a  certain  extent,  they 
resemble  the  imago,  having  the  various  limbs  enclosed  in  distinct 
sheaths,  and  folded  upon  the  breast.  The  perfect  insect  escapes 
from  this  state  by  means  of  a  slit  down  the  back. 

Many  of  the  perfect  insects  are  eminently  carnivorous  or  insecti- 
vorous. 

The  following  distribution  of  the  families  composing  this  stirps  ap- 
pears to  me  to  combine  their  affinities  in  a  more  natural  manner  than 
in  the  methods  proposed  in  Latreille's  later  works.  It  will  be -seen 
that  it  differs  only  in  few  respects  from  a  portion  of  the  sketch  given 
by  Latreille  in  the  Genera  Crust,  &c.  vol.  iv.  p.  243.  n.  1. 

Section  1.     Proboscis  with  six  internal  setie.  (Fam.  Tabanid«.f ) 
Section  2.     Proboscis  with  four  internal  setae. 

Subsection  A.     Proboscis  siphon-shaped ;   body  short,  broad ;   wings  divari- 
cating.    (Fam.  Bombyliids,  Anthracids,  and  Acroceridae. ) 
Subsection  B.  Proboscis  siphon -shaped ;  body  long;  wings  incumbent.  (Fam. 

Empidae,  TachydromiidaB,  Hybotidie,  and  Asilidae. ) 
Subsection  C.     Proboscis  dilated,  with  two  large  ezserted  lips ;  wings  divari- 
cating or  incumbent.  (Fam.  Mydasidie,  Therevidae,  Leptidae,  Dolichopidas, 
and  Scenopinidae. ) 

By  this  arrangement  of  the  families,  Tabanus  is  introduced  amongst 
the  other  groups  having  an  incomplete  pupa,  instead  of  being  united 

*  The  Tabanidae,  however,  as  well  as  the  Mydasida?,  have  no  terminal  seta,  and 
the  third  joint  of  their  antennae  is  articulated. 

f  Latreille  excepts  Pangonia :  it,  however,  certainly  has  six  internal  lancets  in 
the  females,  although  the  males,  as  in  Tabanus,  &c.,  have  only  four. 
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with  the  Nbtocantba  bto  a  separate  dirieioD  called  Entomocera,  as 
pn^Md  by  Macquart  (Dipt  ExoL  \om.  i.  p.89.).  The  long  rostrated 
genua  Pangonia  fbnns  die  connection  between  the  Tabanidn  and  Boin- 
byliidic,  whilst  the  AcroceridR  appear  to  connect  audi  Anthracids  as 
Nenieatrina  and  the  Empide  ;  but  this  coonection  is  very  slight  and 
unsatisfactory.  The  MydaaidR  intervene  between  theAsilids  and 
Therevidie,  to  both  of  which,  in  general  appearance,  habits,  and  tro- 
phi,  they  are  nearly  aUied,  and  the  Flatypezidce  and  Dolichopidie  are 
brought  into  contact  with  the  Athericera,  with  which  the  Denes  of 
their  wings  agree. 


The  finnily  Tabahidx*,  corresponding  with  the  Lmnsean  genna 

Tabanus  (^fig.  128.  i.  Tabanus  pagsnus  S  ),  is  distinguished  from  all 

Fig.  128. 


the  other  Tanystoma  in  the  perfect  development  of  the  trophi;  all 
the  parts  of  the  mandibulated  mouth,  except  the  labial  palpi,  having 
here  their  representatives,  as  clearly  established  by  Savlgoy,  in  his 
admirable  memoirs.    The  proboscis  is  exserted,  and  in  the  female 


'  BisLiooL  Rirsa.  i 


I  Tabamid^ 


Dt  Gter.     BromMUTias    Ursprung   (De  Orlgine  Tabanonim),    in  Velenik.    AcwL 

HandL  1760  ;  and  in  bis  M£moire^  torn.  vi. 
Ga»de,  in  Wiedemann'!  ZqdI.  Magu.  (Anat.  Taban.  boiinua.) 
Tkuabtrg.     Tabani,  IT  o.  (p.  doer-  ia  Nor.  Aat  UpsaL  voL  ii.  — Di(u>,  Tiaj- 

gloutc,  IT  n.  >p.  de*cr.  in  ditto,  vol.  ii.  182T. 
Duxean,  in  Magadne  of  Zool.  and  Bot.  toI.  i.  (Bnt.  Speciea.) 
Hardwielu.      N.  ip.  Pangonia,  Trani.  Lion.  Soo.  ton.  x'n. 
FantK,  in  Sired.  Tram.  1809. 

MacqMarl,  on  Pangonia,  in  Ann.  Soc.  Gnt  d.  France,  I8ST. 
And  the  general  works  on  the  order )  also  Paliiol  Bemvoii. 
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encloses  six  {fig.  1 28. 5.),  but  in  the  male  only  four  lanoet*like  instru- 
ments. It  is  terminated  by  two  fleshy  lip-like  lobes,  and  is  defended 
at  the  sides  by  the  maxillary  palpi,  which  are  large,  and  2*jointed» 
The  third  joint  of  the  antennae  is  large,  and  often  with  an  excision 
before  the  middle,  and  extending  to  the  extremity  of  the  joint ;  the 
remaining  joints,  varying  in  number  from  three  to  seven,  are  closely 
united  and  attenuated  to  the  tips  (y£^.  128.  6.).  The  eyes  are  very 
large,  and  nearly  cover  the  whole  head,  especially  in  the  males,  in 
which,  also,  the  upper  fiicets  are  of  a  larger  size  than  the  lower  ones. 
(Macquart,  Hut,  N.  Dipt.  torn.  L  p.  189.  A  similar  remark  has  been 
made  bj  Mr.  Ashton,  in  a  paper  read  before  the  EntomoL  Society. 
In  the  males  of  Tabanus,  which  I  have  examined,  it  u  only  the  mid- 
dle facets  which  are  enlarged.)  The  eyes  are,  moreover,  often  very 
beautifully  coloured  (fig.  128. 3.  face  of  male  showing  the  small  size 
of  the  trophi,  3.  head  in  front,  and  4.  sideways,  of  the  female) ;  the 
wings  are  extended  horizontally  at  the  side  of  the  body ;  the  alulets 
are  large ;  the  abdomen  is  triangular  and  depressed ;  the  tarsi  are 
furnished  with  three  pulvUli  beneath  the  ungues  (fig.  128.  7.);  the 
thorax,  as  in  the  majority  of  the  Brachoceratous  division,  is  thick 
and  compact,  the  dorsal  portion  being  almost  entirely  mesothoracic ; 
the  scutelium  large  and  elevated ;  the  metathorax  is  reduced  above 
to  a  very  narrow  ring  beneath  the  scutelium,  the  major  part  of  the 
metathorax%being  covered  by  the  basal  segment  of  the  abdomen.* 

This  family,  which  comprises  some  of  the  largest  Dipterous  insects, 
is  pre-eminently  distinguished  for  the  tormenting  powers  which  the 
different  species  possess  of  piercing  the  skins  and  sucking  the  blood 
of  various  quadrupeds,  and  even  of  man  himself.  They  abound  in 
woods  and  pastures,  and  make  a  buzzing  noise,  whence  they  have 
obtained  the  English  name  of  "  the  breeze."  (See  Mouffet,  p.  51.,  and 
The  New  World  of  EngL  Words,  1658.)  They  are  also  called  gad- 
flies, and  some  of  the  smaller  species  are  called  clegs.  The  insect  of 
which  Bruce  has  spoken  in  his  Travels  in  Africa,  under  the  name  of 
Tsaltsalya  or  Zimb  (and  which  attacks  cattle  in  so  dreadful  a  man- 
ner, that  unless  immediately  driven  to  the  sands  of  Atbara,  they 
forsake  their  food,  and  run  wildly  about  the  plains,  dreading  even  <<  its 
very  sound,"  until  they  die,  worn  out  with  fatigue,  fright,  and  hunger), 
has  been  by  some  writers  considered  to  be  a  species  of  this  family. 

*  Pig,  1  SB.  8.  represents  the  thorax  of  Tabanus  seen  laterally ;  the  mesothoraz 
being  dotted.  The  terminal  striped  part  represents  the  base  of  the  abdomen  A,  con- 
cealing the  majority  of  the  metathorax  x  . 
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.  The  camel,  and  also  the  elephant  and  rhinoceros,  as  Bruce  sup* 
poses,  are  subject  to  this  enemy.  <^  When  the  first  of  these  animals  is 
attacked,  its  body,  head,  and  legs  break  out  into  large  bosses,  which 
swell,  break,  and  putrify,  to  its  certain  destruction.  The  British  As- 
sociation, at  the  meeting  held  at  Cambridge,  selected  this  insect  as 
a  fit  subject  to  be  proposed  for  further  research.  According  to 
Desfontaines,  the  Tabanus  Maroccanus  Fcib.  torments  the  camels  in 
the  North  of  Africa,  the  bodies  of  which  are  soqaetimes  literally 
covered  with  these  insects,  so  that  there  is  reason  to  believe  that  the 
zimb  is  the  latter  insect,  or  one  nearly  allied,  belonging  to  the  same 
genus,  although  there  seem  nearly  equally  strong  reasons  for  believ- 
ing it  to  belong  to  the  family  GBstridee.  (See  Marquis  Spineto  on  the 
Zimb,  in  Taylor's  PhiL  Mag.  March  18S4.) 

Olivier,  Latreille,  and  MacLeay,  are  of  opinion  that  the  olorfMc 
of  the  Greeks,  and  Asilus  of  the  Romans,  was  a  species  of  Tabanidae^ 
the  latter  author  especially,  from  the  description  given  of  the  insect 
by  the  ancients,  endeavouring  to  prove  at  great  length  that  it  was  a 
species  of  Chrysops.  Mr.  Bracy  Clark,  on  the  other  hand,  has  with 
equal  skill  maintained  the  opinion  that  as  no  other  insect  than 
(Estrus  Bo  vis  is  capable  of  producing  such  effects  as  are  so  admirably 
described  by  Virgil,  the  olorpoc  must  have  been  that  insect.* 

It  appears,  however,  to  me,  that  in  this  controversy  too  little  poetic 
licence  has  been  allowed  to  the  old  poets.  Who  is  not  aware  of  the 
difficulty  of  determining  the  species  of  insects  popularly  noticed  even 
by  the  old  poets  of  our  own  country  ?  I  can  easily  believe  that  these 
writers,  perceiving,  as  they  could  not  fail  to  do,  that  the  blood-sucking 
Tabani  are  unceasing  in  their  attacks  upon  horned  cattle,  would, 
without  question,  at  once  couple  them  with  the  effects  produced  by 
the  CEstri  upon  the  same  animals.f  Hence,  unlike  the  umpire  in 
^'The  Chameleon"  who  addressed  the  disputants — 


— —  **  Sirs,  cease  your  pother, 
"  The  creature  's  neither  one  nor  t'other ; 

•  MacLeay,  in  Trans,  Linn.  Soc.  vol.  xiv. ;  Ditto,  in  ZooL  Joum,  No.  17. ; 
Bracy  Clark,  in  Trans.  Linn.  Soc.  vol.  xv.,  Zool.  Jottm.  No.  12.  ;  Keferstein,  in 
£ull.  Set.  Nat.  April  1829;  and  Latreille,  Cours  cTEntomoL  p.  116. 

f  Just  in  the  same  manner  as  Linnsus  was  led  to  believe  that  Asilus  crabroni* 
formis  was  the  insect  which  caused  all  the  irritation  amongst  the  cattle  in  the  north 
of  Europe.  (Tour  in  Laptand,  i.  p.  21 5<)  This  opinion  has  been  overlooked  by 
MacLeay  and  Clark. 
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I  think  with  the  Chameleon  itself  that 

''  You  both  are  right,  and  both  are  wrong.** 

It  has  long  been  noticed  that  (as  in  the  Culicids)  it  is  only  the 
females  of  these  insects  which  are  blood-suckers,  the  males  being 
found  on  flowers ;  and  Meigen  discovered  that  the  mouth  of  the  latter 
sex  is  destitute  of  mandibles.  The  same  remark  has  also  been  made 
by  Curtis  in  Haematopota  *,  whence  he  is  induced  to  believe  that  it  is 
the  mandibles  which  are  the  real  piercing  instruments,  and  that  the 
other  enclosed  lancet-like  pieces  form  a  canal  for  the  upward  passage 
of  the  blood.  M.  Westermann  observed  of  Pangonia  rostrata  (Sil- 
berm.  Rev,  Ent.  No.  S.),  that  its  bite  is  very  powerful,  but  it  is  only 
able  to  inflict  a  wound  upon  cattle  whilst  on  the  wing,  owing  to  the 
very  great  length  of  its  proboscis f ;  it  seems,  however,  to  prefer  the 
flowers  of  Pelargonium,  upon  which  it  is  oflen  found.  M.  Serville^ 
however  (^Ann,  Sec.  Ent,  France^  tom.  ii.  p.  493.),  suggests  that  it  is 
only  the  males  which  are  found  in  the  latter  situation  from  analogy 
with  the  Tabani. 

We  are  indebted  to  De  Geer  for  the  knowledge  we  possess  of 
the  transformations  of  this  family.  The  larva  (^^.  128.  d.)  of  Ta- 
banus  bovinus  De  Geer  {Mim,  tom.  vi.  pi.  12.  f.6.)  is  found  in  the 
earth,  and  is  of  an  elongated  subcylindric  form,  attenuated  at  each 
end,  especially  in  front;  it  is  destitute  of  feet,  12-jointed,  having 
the  head  distinct,  narrow,  elongated,  homy,  armed  with  two  strong 
curved  hooks,  antenns  and  palpi ;  the  fourth  to  the  tenth  segments 
having  an  elevated  dorsal  papillose  ridge  used  in  progression ;  the 
terminal  segment  is  minute  and  tuberculiform  ;  the  pupa  is  naked,  in- 
complete, elongated,  subcylindrical,  with  six  spines  at  the  end  of  the 
body  (^Jig.  128.^10.) ;  the  margins  of  the  abdominal  segments  ciliated, 
and  the  forehead  bi-tubercled. 


*  He  is  silisDt  as  to  the  composition  of  the  mouth  of  the  male  of  Tabanus. 

f  In  the  species  of  Pangonia  observed  by  Meigen  (vol.  iu  tab.  IS.  iig.  S»  4.),  the 
proboscis  is  not  more  than  half  the  length  of  the  body,  and  the  enclosed  lancets  are 
as  long  as  the  labium ;  but  in  P.  longirostris  Hardw.,  which  I  have  dissected,  and 
in  which  the  rostrum  is  nearly  three  times  the  length  of  the  body,  the  six  enclosed 
lancets  are  not  half  the  length  of  the  labium.  I  consequently  do  not  think  that  the 
insect  can  use  these  lancets,  except  by  detaching  them  from  the  labium,  and  holding 
the  latter  at  a  great  angle  from  the  other  parts  of  the  mouth. 
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The  family  Bombyliidje  *y  corresponding  with  the  go&us  Bombyluis 
Liniu  (Jig,  128.  ll.  Bombylius  major),  has  the  body  short  and  thick; 
the  wings  extended  horizontally  on  each  side  of  the  body ;  the  alulae 
small ;  the  proboscis  long,  and  porrected  in  front  of  the  head ;  the  la- 
brum  is  spear-shaped,  the  lingua  as  long,  but  more  slender^  the 
maxillae  exceedingly  delicate  {^fig*  128.  la.  mouth  of  Bombylius  after 
Curtis) ;  the  palpi  are  composed  of  a  single  joint ;  the  antennae  are 
closely  approximated  at  the  base>  often  with  a  short  terminal  style 
(Jig*  128. 13.  ant  of  Bombylius) ;  and  the  thorax  is  much  elevated,  so 
that  the  head  appears  to  be  inserted  very  low ;  the  antennae  have  the 
third  joint  oval  or  fusiform  and  flattened,  terminated  by  a  short  style, 
but  without  any  seta,  and  the  legs  very  long  and  slender ;  the  wings 
are  generally  apart  when  at  rest,  and  they  have  mostly  four  posterior 
cells;  the  body  is  often  thickly  clothed  with  hairs;  the  ocelli  are 
three  in  number.  These  insects  fly  with  astonishing  rapidity,  hovering 
at  times  over  flowers  without  settling,  and  extracting  the  nectar  by 
means  of  their  long  proboscis,  making  at  the  iBame  time  a  considerable 
humming  with  their  wings.  (White,  Selbome^  vol.  ii.  p.  233. ;  Bree,  in 
Mag.  Nat.  Hist  No.  31.)  Latreille  supposes  that  their  larvae,  as 
well  as  those  of  the  Anthracidae,  are  parasites  f,  whilst  Macquart  con- 
jectures they  live  in  the  ground  (^Hut  Nat.  Dipt  torn,  i.  p.  376.),  and 

• 

Zetterstedt  states  that  they  feed  on  the  roots  of  plants  {Ins*  Lapp. 
p.  510.). 

I  am  indebted  to  Mr.  Pickering  for  an  opportunity  of  delineating 
the  pupa  (y£^.  128.  14.)  of  Bombylius  major,  which  that  gentleman 
discovered  in  sandy  gravel  pits  at  Coombe  Wood,  on  the  28th  of  March^ 
and  from  which  the  imago  was  produced  in  a  few  days.  This  pupa 
has  the  back  much  arched,  the  front  and  under  side  of  the  head  armed 
with  strong  spines ;  the  abdominal  segments  furnished  at  the  sides 
with  numerous  long  curved  setae,  as  well  as  dorsally  with  transverse 


*  BXBLIOOB.    KeTKK.   to   THE   BoHBTLIIDiE. 

Mtkan,     Monogr.  Bombyliorum  Bohemis,  8tow  Prag.  1796. 
Modeer,  in  PfaysioL  Salsk.  HandL  vol.  L  (Doer.  g.  Bombyliua) 
Dunecm,  in  Mag.  Zool.  and  Botany,  toL  iL  (Brit,  speciea.) 


f  MacLeay  (Annals  of  Nat.  JBitt,  Sept.  1888)  states  that  the  larva  of  those 
tropical  Bombylii  which  have  such  a  bee-like  form  IWe  on  the  larvs  of  the  bees 
they  so  strikingly  represent. 
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serial  of  strong  reflexed  booklets ;  the  leg  cases  extend  consideraUy 
beyond  the  wing-cases,  and  the  case  which  encloses  the  long  pro« 
boscis  lies  between  the  legs ;  the  extremity  of  the  body  is  also  spined. 
M.  Imhoff  has  also  figured  the  pupa  of  this  insect  in  the  Im  for  1 8S4i. 

The  species  of  this  family  are  for  the  most  port  exotic ;  many  of 
them  differ  from  the  typical  species  in^  the  much  longer  form  of  the 
body»  and  of  the  antennas  and  the  shorter  rostrum ;  amongst  these 
the  more  remarkable  are  Systropus  Wkd.^  which  in  its  form  re- 
sembles the  Uymenopterous  genus  Ammophila  and  Lepidophora  Wutto. 
(in  PhU.  Mag.  June,  1835)9  which  has  the  remarkaUe  aspect  of 
.£geria»  with  long  scaly  antennae  and  a  tasselled  tail.  I  have  figured 
the  typical  species  L.  iEgeriiforrois  in  Griff,  ^n.  KingdL  Ins,  pi.  128* 
I  possess  this  as  well  as  another  species,  both  being  from  Georgia  in 
North  America. 


The  family  Amthracida  {Jig,  128. 15.  Anthrax  Hottentotta),  form- 
ing part  of  the  Linnaean  genus  Musca,  differs  from  the  preceding  family 
to  which  it  is  nearly  related,  in  having  the  thorax  but  slightly  ele- 
vated; the  head  is  nearly  spherical  (Jig.  128. 16.)  ;  the  antennae  are 
very  short,  and  inserted  at  a  distance  from  each  other,  and  terminated 
by  an  elongate  pear-shaped  joint,  being  very  attenuated  at  the  tip 
{fig.  128. 18.);  the  proboscis  is  generally  very  short,  and  often  with- 
drawn into  the  oral  cavity;  in  a  few  instances,  especially  in  the  exotic 
genus  Nemestrina,  it  is,  however,  very  long ;  the  palpi  are  slender^ 
filiform,  and  composed  of  a  single  joint  {fig*  128. 17.  mouth  of  An** 
thrax  after  Curtis) ;  the  abdomen  is  squarer  than  in  the  Bombjliidae, 
and  the  legs  are  long  and  slender,  the  tarsal  pulvilli  very  small  or 
obsolete.  They  are  generally  of  moderate  or  large  size,  oflen  co- 
vered with  hair  and  beautifully  coloured,  the  wings  also  being  much 
maculated ;  they  are  for  the  most  part  exotic,  very  few  species  being 
found  in  this  country ;  they  By  in  the  sunshine  with  great  agility,  and 
the  species  which  I  have  observed  on  the  Continent  appear  to  delight 
in  alighting  often  on  the  ground  and  upon  walls  exposed  to  the  sun. 
They  subsist  in  the  perfect  state  upon  the  juices  of  Bowers. 

Macquart  states  that  the  larvae  are  not  known,  and  Latreille  says, 
<<  Larva  parasitica  ?  Pupa  nuda>  incompleta,  spinosulo-annulata."  (  Ge- 
neray  Sfc.  tom.  iv.  p.  807.)    Reaumur  {M^.  torn.  vi.  pi.  2?.  f.  13.) 
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figures  Anthrax  morio,  of  which  he  observes,  "  Piusieurs  mouches  de 
cette  espdce  ont  6t6  tir6es  d'un  nid  creus6  dans  le  bois "  (p.  290.) ; 
he,  however,  considered  that  these  specimens  had  been  stored  up  by 
some  of  the  fossorial  Hymenoptera  for  the  food  of  their  progeny 
(p.  272.).  Zetterstedt  observes,  *'  Plerasque  species  ova  in  terra  are- 
Dosa  (corpore  scilicet  perpendiculariter  erecto  vaginaque  anali  elongata 
in  arena  emissa)  deponere  saepe  observavi.  Igitur,  <  Larvas  in  terra  uli- 
ginosa  metamorphosin  subire  *  immerito  statuit  Fallen,  nee  *  imagines 
juxta  aquas  stagnantes'  versari  vidi.  *  Larvas  in  ligno  putrido  vivere,' 
dicit  Meigen,  quod  tamen  vix  credibile  mihi  videtur."  (Itu,  Lapp^ 
p.  521.)  This  author  also  discovered  seven  or  eight  pupae  of  Anthrax 
sinuata  (which  he  describes  exactly  corresponding  with  my  specimens 
subsequently  mentioned)  under  a  stone,  <<  intra  folia  BetulsB  nans  in 
formam  cylindrorum  conglomerata,  occultis." 

All  these  authors  have,  however,  overlooked  the  direct  observations 
of  Schaffer,  who  has  figured  the  larva  {^fig*  129.  i.),  pupa,  and  imago 
of  Anthrax  ornata  (or  a  closely  allied  species)  as  one  of  the  parasites 
in  the  nest  of  the  mason  bee  (Megachile  muraria)  {Abhandl.  v,  Ins. 
voLii.  pi.  5.  fig.  11,  12,  13.). 

M.  v.  Audouin  has  confirmed  in  his  unpublished  observations  the 
parasitic  habits  of  Anthrax  morio  by  rearing  it  from  the  nest  of  an 
Anthophora.  He  has  given  me  one  of  the  exuviae  of  the  pupa,  which 
retains  its  previous  pupa-form,  and  exactly  resembles  the  pupa  of  Bom- 
bylius.  He  remarked  that  the  Anthrax  makes  its  way  out  of  the  cell 
of  the  bee,  immediately  before  assuming  the  perfect  state,  by  the  as- 
sistance of  its  dorsal  spines,  in  the  same  manner  as  Cossus.  I  have 
also  found  exactly  similar  exuviae  in  the  nest  of  Megachile  muraria. 

M.  Percheron,  on  the  other  hand,  figures  the  pupa  of  Anthrax  sinu- 
ata, together  with  a  cell  of  earth  formed  by  the  larva  (Genera  Insect, 
Dipt.  pi.  1.). 

M.  Macquart  has  separated  the  genus  Nemestrina  »  from  the  An- 
thracidae  from  its  shorter  form,  the  great  elongation  of  its  proboscis 
extending  beneath  the  body,  and  several  other  characters ;  it  appears 
to  me,  however^  to  constitute  a  link  between  the  Bombyliidae  and  the 
Anthracidae,  the  veins  of  the  wings  of  the  latter  being  very  variable, 

*  See  Olivier  sur  le  g.  Nemestrina  (Nbuv,  BvU.  Soc.  PhU.  1810);  Fischer  (in 
Act,  Mo8q.  Nat.)  ( Rhyncocephalus,  Nenu$trina);  Westwood  (in  Lond.  and  Edinb. 
PhiL  Magazine,  June.  1835). 
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leading  to  those  of  Nemestrina,  which  in  some  species  are  very  much 
reticulated  {fig,  128. 19.  wing  of  N.  longirostris).  The  species  of 
this  interesting  group  are  exotic^  especially  frequenting  hot  localities'. 
M.  Westermann  has  observed  that  N.  longirostris  (in  which  the  pro- 
boscis is  at  least  three  tiroes  as  long  as  the  entire  body,  and  ex- 
ceedingly slender,  and  which  is  an  inhabitant  of  the  Cape  of  Good 
Hope),  solely  resorts  to  the  species  of  Gladiolus,  of  which  it  sucks  the 
honey  with  its  long  snout,  which  just  equals  the  length  of  the  tube  of 
the  flower ;  when  unemployed,  the  proboscis  is  directed  back  beneath 
the  body  (Silberm.  Rev.  Ent,  No.  3.). 


The  family  Acrocerida*  {fi9*  l^^*  30.  Ogcodes  gibbosus),  also 
forming  part  of  the  Linnsean  genus  Musca,  is  of  small  extent,  and 
composed  of  insects  generally  of  small  size,  having  the  body  short 
and  thick,  the  abdomen  being  round,  and  very  much  swollen ;  whence 
these  insects  have  been  termed  Vesiculosa.  The  thorax  is  very 
elevated^  with  the  wings  deflexed ;  the  winglets  are  very  large,  cover- 
ing the  balancers.  The  antenns  {fig.  128.  ai.)  are  very  minute,  and 
inserted  close  together  ;  and  the  proboscis  either  long  and  bent 
beneath  the  body,  or  obsolete.  The  eyes  are  very  large,  and  occupy 
the  major  part  of  the  head,  which  is,  however,  so  minute,  and  attached 
so  low,  as  to  be  almost  invisible  from  above.  The  veins  of  the  wings 
are  variously  and  singularly  arranged,  and  sometimes  very  indistinct. 
The  species  exhibit  a  general  degree  of  weakness  in  their  construe 
tion.  Their  movements  are  slow ;  and  they  are  fomid  upon  plants^ 
and  amongst  flowers.  The  species  are  but  few  in  number,  and  chiefly 
exotic.  Their  larvie  have  not  been  observed.  In  a  preceding  page 
(p.  189.)  I  have  noticed  the  curious  foct,  observed  both  by  the  Senator 
Van  Heyden  and  M.  V.  Audouin,  of  the  very  rare  Ogcodes  gibbosus 
being  selected  by  a  species  of  Crabro,  which  burrows  in  wood,  as  the 
food  of  its  progeny. 

The  true  situation  of  this  family,  in  a  natural  system,  is  very 
difficult  to  be  deterroined. 

*    BiBLIOGK.    RsrSR.    TO  THX    ACROCXUSiS. 

Lamarck,  in  Ann.  du  Mus.  d*Hist  Nat.  torn.  iii.  (Panops). 
And  the  general  works  of  Afe^«n,   Wiedemann,  Maequart,  Griffith  (An.    Kingd.), 
and  Perty  (Del  An.  art.  Braz.). 
VOL.  II.  N  N 
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The  family  Empidje  *,  nearly  corre^wnding  with  the  Linnnan  genua 

Empis  (_fiff.  129.  a.  EmpU  teHellata),  closely  resembles  the  Asilicbe, 

in  the  elongated  form  of  the  body,  incumbent  wings,  and  voraciou* 

habits.    The  head  is  small,  rounded,  and  nearly  globose ;  with  the 

Fiff.l29. 


<iiniiii> 


eyes  tai^e.  The  proboscis  is  generally  elongate,  and  either  perpea. 
dicular,  or  folded  beneath  the  breast ;  with  the  palpi  reflected,  and 
generally  2-jointed  (^ff.  129.  3.  head  and  mouth  of  E.  ^ssellata). 
The  antentue  are  as  long  as  the  head,  and  attenuated  to  the  tips ; 
the  second  joint  the  smallest,  and  the  third  joint  longest,  terminated 
by  a  biarticulate  style  {_fig.  129.  4.  ant.  of  E.  teseell.).  The  wings  are 
large,  with  an  elongate  discoidal  cell  a  little  below  the  middle  of  the 
wing,  which  is,  however,  sometimes  wanting.  The  abdomen  is  nar- 
rower than  the  thorax  ;  the  l^s  are  of  moderate  length.  These 
insects  are  of  small  size,  but  of  robust  and  active  habits,  living  by 
prey,  or  upon  the  nectar  of  flowers ;  the  latter  being  especially  the 
food  of  the  males.  They  are  ordinarily  very  voracious,  seizing  upon 
other  insects  of  considerable  size,  from  which  they  suck  the  juices. 
Many  species  assemble  in  considerable  numbers :  these  swarms  are 
often  to  be  observed  over  standing  water,  where  they  alternately  fly 
forwards  and  backwards,  as  though  endued  with  but  a  single  impulse, 
or  driven  about  by  the  wind.  The  females,  especially,  are  quite 
ravenous;  and  it  is  seldom  that  a  pair  is  taken  coupled,  without  this 
sex  being  found  to  be  occupied  in  sucking  another  insect  nearly  as 
large  as  herself. 


■Impidn  SueciB,  4tciL  1816. 
MoDogr.  Ins.  Dipt.  Empide*  de  I>  France,  Lille, 


OlFTEBA.  —  TACHYDROMIIDiE.  547 

But  little  is  known  of  the  preparatory  states  of  these  insects.  M« 
Macquart,  indeed,  states  that  he  once  found  a  specimen  of  Empis 
opaca  in  the  act  of  disengaging  itself  from  the  pupa  skin,  which  he 
describes  {Bist  Nat.  Dipt,  torn*  i.  p.  326.),  and  which  closely  resem* 
bles  the  pupa  of  Asilus :  the  front  of  the  head  had  probably  fallen 
off,  as  he  does  not  describe  any  horns,  which  are  so  remarkable  in 
Asilus.  Bouch6  has  observed  the  transformations  of  Ramphomyia 
spinipes  (Naturgeick,  pi.  4.  f.  26—30.),  the  larva  of  which  (Jig,  129. 
6.)  is  a  long  apod  grub,  with  the  segments  much  constriQ^ed,  and 
rather  broader  towards  the  hind  part  of  the  body,  the  last  segment 
with  two  spiracles  on  the  upper  side^  and  with  two  long  impressions 
on  the  under  side.  The  pupa  is  incomplete,  elongate>oval ;  it  has  a 
mucro  at  the  end  of  each  antenna-case,  and  four  long  bristles  on  the 
head :  the  segments  of  the  abdomen  are  also  furnished  at  the  extremity 
with  rows  of  bristles.  The  larva  was  found  in  garden  vegetable 
mould. 


The  TACHYDROMiiDiB  is  a  family  of  minute,  very  active  insects, 
nearly  allied  to  the  Empidie  (with  which  they  are  united  by  Latreille 
and  Stephens),  remarkable  for  the  peculiar  construction  of  the  legs, 
and  which  have  the  antennae  appcu'ently  only  2-jointed,  with  a 
long  terminal  seta  (^fig*  129.  7.) :  another  basal  joint,  however,  exists, 
but  it  is  very  small.  The  proboscis  is  generally  short,  and  the  palpi 
are  incumbent  (^fig>  129.  6.  head  of  Tachydromia).  The  wings  have 
not  the  large  cell  beyond  the  middle  (^fig*  129.  8.  wing  of  Tach. 
arrogans);  they  are  often  ornamented  with  coloured  fescise.  The 
fore  legs  in  the  genus  Hemerodromia  are  raptorial,  having  the  coxie 
very  much  elongated,  and  the  femora  thickened  and  spined  {fig*  129. 
9.):  the  latter  character,  in  the  first  or  second  pair  of  legs,  also 
occurs  in  the  genus  Tachydromia.  The  latter  generic  name  is  very 
characteristic  of  the  habits  of  the  typical  species,  which  run  with 
wonderful  quickness,  with  their  wings  lying  flat  on  the  back,  espe- 
cially on  the  trunks  of  trees ;  others  are  found  amongst  herbage. 

There  has  been  so  much  confusion  in  the  employment  of  the 
generic  name  Sicus  (first  proposed  by  Scopoli  for  the  insects  which 
Fabricius  afterwards  called  Myopa  ;  subsequently,  in  1796,  used 
by  Latreille  for  the  typical  genus  of  the  present  family,  afterwards 
called  Tachydromia  by  Meigen ;  then,  in  1798,  given  by  Fabricius 
to  the  genus  afterwards  named  Caenomyia  by  Latreille ;  and,  lastly, 

N  N   2 
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used  by  Macquart  for  the  name  of  the  family  tjrpified  by  the  last^ 
named  genus  for  which,  however^  he  employs  the  name  Csenomyiay 
and  not  Sicus),  that  it  would  be  advisable  that  it  should  be  entirely 
rejected,  unless,  indeed,  it  be  restored  to  the  genus  Myopa. 


Like  the  last  family,  the  HYBOTiDiB  are  of  a  small  size,  and  of 
dark  uniform  colours  {fig*  129.  lo.  Hybos  flavipes).  The  head  is 
small  ai^  spherical,  with  the  eyes,  in  the  males,  occupying  nearly 
its  entire  surface.  The  clypeus  is  but  slightly  hirsute.  The  proboscis 
is  short,  and  directed  horizontally.  The  mandibles  and  maxillae  appear 
to  be  wanting  (^fig*  129.  il.  mouth  of  Hybos)^  The  veins  of  the 
wings  resemble  those  of  the  Empidae,  having  a  discoidal  postmedial 
cell ;  but  they  are  much  fewer  in  number  than  in  the  Asilidae,  not 
having  the  internal  triangular  cell  observed  in  that  family.  The 
femora  of  the  hind  legs  are  often  thickened.  The  thorax  is  very 
elevated,  and  the  abdomen  narrow. 

The  species  are  active,  and,  for  the  most  part,  prey  on  other  insects ; 
some,  however,  are  found  upon  flowers.  Their  transformations  have 
not  been  observed. 

The  genus  Cyrtoma,  placed  by  Mr.  Haliday  in  this  family,  seems  to 
me  to  belong  to  the  Sicidse.  The  nervures  are  totally  different  from 
those  of  any  Hybotidse. 


The  family  Asilid^  answering  to  the  genus  Asilus  of  Linnaeus,  is 
composed  of  numerous  species,  of  large  size  (^.  129. 12.  As.  crabro- 
niformis),  and  of  which  the  body  is  long,  and  clothed  with  stiff  bristles, 
with  the  thorax  narrowed  in  front.  The  wings  are  incumbent,  with  a 
perfect  triangular  cell  terminating  near  the  interior  margin  of  the 
wing :  above  this  is  a  perfect  elongate  postmedial  cell.  The  head  is 
transverse,  and  very  depressed ;  the  eyes  lateral ;  the  lower  part  of 
the  face  bearded ;  and  the  proboscis  porrected  in  front,  about  as  long 
as  the  head  (^.  129. 13.  head  and  mouth  of  Asilus) :  the  labial  lobes 
are  scarcely  distinct.  The  antennae  have  the  third  joint  either  sub- 
clavate  or  elongate-attenuated,  and  terminated  by  a  short  2-jointed 
style  or  seta  (fi^.  129. 14.).  These  insects  (some  of  which  are  amongst 
the  largest  Dipterous  insects)  make  a  humming  noise  when  on  the 
wing.    They  are  very  powerful  and  active  in  the  sunshine,  preying 
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voraciously  upon  such  other  insects*  as  they  can  overcome,  and  of 
which  they  suck  the  fluids.  Macquart  states,  that  the  large  species 
attack  cattle  in  the  same  manner  as  the  Tabani.f  The  species  are 
far  more  numerous  in  the  hotter  regions  of  the  globe  than  in  temperate 
climes. 

The  larvae^  which  reside  under  ground,  and  feed  on  the  roots  of 
plants,  are  apod,  elongated,  depressed,  12-jointed  grubs  (Jig.  129. 15. )» 
having  a  scaly  head,  armed  with  two  moveable  unguiform  appendages; 
and  the  prothoracic  and  anal  segpnents  are  respectively  furnished  with 
a  pair  of  spiracles,  the  posterior  pair  being  tubular.  They  are  trans- 
formed into  pupae  \Jig.  129.  16.),  which  are  naked  and  incomplete, 
posteriorly  attenuated;  the  forehead  being  armed  with  two  strong 
curved  spines,  and  the  sides  of  the  head  with  three,  placed  closely 
together.  On  each  side  of  the  thorax,  near  the  head,  is  a  tubercle, 
which  Latreille  presumes  may  be  a  spiracle.  The  abdominal  segments 
are  armed  with  rows  of  spines,  and  the  apex  is  4*-spined.  Frisch 
(JBeichr,  i.  pt.  3.  tab.  7.  and  8.)  has  illustrated  the  transformations 
of  Asilus  forcipatus  and  crabroniformis ;  the  former  of  which  has 
been  also  described  and  figured  by  De  Geer.  (MSnu  torn.  vi.  pi.  14*. 
f.  5 — 9.)  Harris  also  (Escposit  Engl,  Ins.  U  17.)  figures  the  trans- 
formations of  this  genus. 


The  family  Mydasidje  j:  is  of  very  small  extent  and  anomalous 
character,  some  of  the  species  being  the  most  gigantic  o(  the  whole 
order,  and  for  the  most  part  exotic.   The  antennae  are  generally  much 

*  Robineau  Desroidy  {Ccfii^pU$  Renthu  1836,  Na  SS.)  states  that  be  bad  ob- 
■erred  Asilus  Diadema  flying  with  a  bee  in  ite  bold  several  times,  and  had  seen  it 
settle  in  a  situation  where  there  was  a  burrow ;  he  did  not,  however,  see  the  Asilus 
actually  bury  the  Apis.  Indeed,  it  appears  to  me  unquestionable,  that  it  was  for 
its  own  food  that  the.Anlus  had  eaptured  the  bee,  and  not  for  a  supply  of  food  to 
be  laid  up  for  its  progeny,  as  in  the  case  of  the  foasorial  Hymenoptera. 

f  LinnsBUS,  indeed  (  Tour  in  Lapland^  vol.  i.  p.  817. )»  describes  Asilus  crabroni- 
formis as  the  cause  of  the  terror  evinced  by  cattle,  now  attributed  to  CEstri ;  and  he 
accounts  for  the  animsls  seeking  retreat  in  water,  from  the  circumstance  that  the 
Asilus  flies  close  to  the  ground,  and  attacks  the  lower  part  of  the  legs  of  the  ani- 
mals. The  latter  statement,  given  in  the  first  edition  of  the  FawM  Sueetea,  on  the 
authority  of  the  common  people,  is  omitted  in  the  second  edition  of  that  work. 

See  Wiedemann's  monograph  on  the  genus  Mydas,  in  Nova  Acta  Natur.  Curio: 

vol.  XV.  pt  2.  ;    also  Westwood,   in  Taylor's  Phil  Mag,    April,  18S5  (additional 

species). 
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^^  y^  ^ye  distinct  joints ;  the  two  terminal  ones 

longer  tbta  t  c        litUough  much  smaller,  in  the  Asilidse  and  Em- 

(wbtcn  «^        ^  ^j  fyrming  a  club  (^.  129- 17.  head  and  antenna 

^'mt  a   )     I^«  apica'  nerves  run  parallel  with  the  posterior  margin 

^thfwing  O^-^^'  ^®-)'  ®*  ^"  Pangonia.     The  body  is  long,  the 

bwa  stroo^y  and  the  tarsi  furnished  with  two  pulvilli ;  the  hind  femora 

gre  thickened. 

These  insects,  according,  to  Macquart,  attack  and  devour  other 
insects,  seizing  them  with  force- whilst  on  the  wing,  and  holding  them 
vrith  their  fore  legs.  Mr.  MacLeay  has  informed  me  that  the  larvae 
0^  M.  tricolor  (which  he  observed  in  Cuba)  are  parasitic  upon  the 
larvae  of  the  giant  Prioni.  In  some  of  Latreille's  works  we  find  this 
family  united  with  the  following;  but. 'the'  iieuration  of  the  wings  is 
quite  different.  M.  Macquart  has  eatered  into  an  inquiry  as  to  their 
real  affinities,  and  seems  to  have  no  hesitation  in  assigning  to  them  a 
close  relation  with  the  Asilidae.     Such  is  also  my  opinion. 


The  family  THSRsyiDiE,  or  the  tribe  Xylotomae  of  Meigen,  is  of 
very  small  extent  {fig.  129. 19.  Tbere?a  j)lebeia),  having  the  wings 
divaricate,  and  offering  several  perfect  cells,  formed  nearly  as  in  the 
Leptidae ;  the  apical  nerves  running  to  the  extremity  of  the  wing. 
The  palpi  are  enclosed  in  the  oral  cavity.  The  proboscis  is  termi- 
nated in  a  pair  of  large  membranous  labial  lobes,  thus  differing  from 
the  preceding  Tanystoma.  The  third  joint  of  the  antennae  is  ovate 
conic,  and  terminated  by  a  minute  triarticulate  style.  The  abdomen 
is  conical.  Many  of  the  species  are  clothed  with  a  silky  kind  of 
down.  They  are  of  moderate  size,  and  are  generally  found  upon 
trees ;  sometimes  they  are  seen  flying  in  swarms.  The  larva  of 
Thereva  plebeia,  first  observed  by  Frisch  {Beschr,  pt.  1.  tab.  9.),  and 
recently  by  Bouch6  (Naturgesch,  tab.  4.  fig.  IG'^SOl),  is  very  long, 
slender,  and  serpentiform  {fig.  129.  90.).  The  head  is  small,  with 
two  short  antennae.  The  body  appears  to  consist  of  twenty  distinct 
segments  (at  least  the  intermediate  segments  seem  divided  into  two 
parts) :  the  body  is  furnished  at  the  extremity  with  two  respiratory 
tubes.  These  larvae  were  found  in  vegetable  garden  mould.  The 
pupae  (fig.  129.  3i.)  are  oblong,  having  the  front  of  the  head  armed 
with  two  spines,  and  each  side  of  the  thorax  with  three,  the  middle 
one  being  the  longest  and  curved.     Meigen  has  also  observed  the 
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transformation  of  Thereva  nobilitata  (Syst  Beschr,  vol.  ii.  p.  117.)y 
the  larva  of  which  he  found  in  rotten  wood.  L'Admiral  has  also 
figured  the  larva,  pupa,  and  imago  of  an  insect  which  appears  to  me 
to  be  a  large  species  of  Thereva.  (Naauw.  Waam.  tab.  19.) 


The  Leptida  (Leptides  LcOr^  Rhagionides  Latr,  olim)  {fig,  130.  l. 
Leptis  scolopacea)  are  distinguished  from  theTherevidae,  to  which  they 

Fig.  130 


are  very  nearly  allied,  by  having  the  palpi  large,  externa  ,  filiform  or 
conical ;  the  proboscis  large,  fleshy,  and  terminated  by  two  elongated 
labial  lobes  (Jig,  130.  9.  mouth  of  Lieptis) ;  the  antennae  are  inserted 
near  the  base  of  the  head,  with  the  third  joint  either  short  and  rounded 
or  kidney-shaped,  and  terminated  by  a  long  seta  {fig*  130.  3.  antenna 
of  Leptis) ;  the  tarsi  are  terminated  by  three  pulvilli ;  the  wings  are 
divaricate,  and  exhibit  several  perfect  cells;  the  external  nerve  is 
furcate ;  the  middle  and  posterior  tibiae  have  two  apical  spurs. 

The  species  are  of  a  moderate  size,  and  generally  varied  in  their 
colours,  their  wings  being  occasionally  spotted.  The  species  of  the 
typical  genus  frequent  the  trunks  of  trees,  especially  preferring  the 
sides  exposed  to  the  sun.  On  alighting,  their  first  movement  is  to 
place  themselves  in  a  position  with  the  head  downwards.  Other  species 
frequent  low  plants,  grass,  &c. 

De  Geer  has  observed  that  the  females  deposit  their  eggs  either  in 
the  earth  or  in  vegetable  mould.  The  larvae  {fig.  130.  4.)  are  elon* 
gate,  apod,  subcylindrical  grubs,  with  the  posterior  segments  gradually 
widening,  and  terminated  behind  in  two  points,  beneath  which  is  an 
oblique  truncation  with  two  spiracles  {fig*  130.  6.);  the  head  is 
small,  scaly,  and  bears  a  pair  of  antennae  in  the  typical  genus  (Bouch^, 
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Naturg,  tab.  4.  fig.  11 — 15.  larva  and  pupa  of  Leptis  scolopacea);  the 
pupa  {Jig>  130.  6.)  is  naked,  incomplete,  cylindrical,  with  transverse 
rows  of  spines  on  the  abdominal  segments,  and  with  larger  spines  at 
the  extremity  of  the  body;  the  larva  (/S^.  ISO.  7.)  of  one  of  the 
species  of  this  family  (Vermileo  De  Geerii  Macqucarti  Leptis  Ver- 
mileo  Fab,)y  has  the  singular  habit  of  forming  small  conical  holes  in 
the  sand,  like  the  ant  lion,  for  the  purpose  of  entrapping  small  insects, 
round  which  it  entwines  itself,  and  then  destroys  and  sucks  them« 
It  twists  itself  about  with  the  greatest  activity.  The  larva  of  this  species 
is  elongate,  cylindric,  attenuated  in  front,  with  a  small  soft  head  of 
variable  form,  furnished  with  two  hooks ;  the  last  segment  of  the  body 
is  broad,  curved  upwards,  and  terminated  by  four  pilose  tentacles 
{Jig*  ISO.  8.).  This  larva,  which  has  been  fully  described  by  De  Geer 
{M6m.  tom.  vi.  pi.  10.),  is  three  years  in  attaining  the  perfect  state ; 
the  pupa  is  naked,  incomplete,  and  only  covered  by  the  sand ;  M. 
De  Romand,  who  has  also  published  a  few  observations  upon  this 
interesting  insect  {Anncd.  Sac.  EnU  de  France^  18SS,  p.  498.), 
noticed  that  the  larva  was  able  to  undergo  a  fast  of  six  months. 

The  European  genus  Clinocera  of  Meigen  appears,  from  the  ar- 
rangement of  tlie  wing-nerves,  to  form  the  passage  to  the  next  famUy. 


The  family  Dolichopid^*  comprises  a  considerable  number  of 
small  brilliant  metallic-coloured  flies  {fig.  ISO.  9.  Dolichopus  cya- 
neus),  having  the  wings  when  at  rest  incumbent  upon  the  abdomen, 
seldom  with  more  than  one  perfect  cell,  the  disposition  of  the  nerves 
nearly  resembling  that  of  the  Muscidae;  the  antennae  {fig.  ISO-  ii. 
ant.  of  Dolichopus)  are  short,  terminating  in  a  small  palette-shaped 
or  oval  joint,  emitting  a  long  seta ;  the  palpi  are  very  broad  and  flat- 
tened ;  the  labrum  homy  and  dentate,  serving  as  a  defence  to  the  la- 
bium which  is  wery  large  and  fleshy,  especially  in  the  females,  in  which 


*  BiBLiooB.   Refer,  to  the  Dolichopidjs. 

Cuder,  in  Joum.  d*HiBt.  Nat.  vol.  ii. 

Fttcher,     Notice  surune  Mouche  camiyore  (Medeterus),  4to.  Moso.  1819. 

Stanniu9i  in  the  Ins,  18S1. 

Holiday t  in  Zool.  Journ.  No.  19.;  and  in  Entomol.  Mag.  patsim. 
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it  forms  a  conical  muzzle ;  the  tongue  is  short  and  acute,  but  the 
maxillse  and  mandibles  are  wanting  (Jig,  130.  lo.  mouth  of  Doli- 
chopus)  *  ;  the  abdomen  is  compressed  and  incurved  at  the  tip,  with 
the  male  organs  of  generation  often  exserted  in  the  shape  of  flattened 
setae  or  plates;  the  legs  are  long  and  slender,  armed  with  strong 
bristles.  In  several  important  characteristics,  these  insects  approxi- 
mate to  the  Athericera,  and  recede  considerably  from  the  type  of  the 
Tanystoma. 

Some  of  these  insects  are  found  running  with  great  agility  forwards, 
sideways,  and  backwards,  upon  walls,  trunks  of  trees,  &c.,  in  damp 
situations;  others  delight  in  frequenting  the  wet  edges  of  water, 
flying  over  its  surface,  and  resting  upon  any  thing  which  may  happen 
to  be  floating  upon  it.  It  is  seldom  that  they  are  found  upon  flowers. 
The  Medeteri  and  Hydrophori  subsist  upon  other  insects ;  and  M. 
Macquart  states  that  he  once  captured  a  species  of  the  latter  genus 
engaged  in  sucking  the  larva  of  a  Tettigonia ;  Mr.  Doubleday  also  ob- 
served Medeterus  loripes  engaged  in  capturing  Podurse  on  the  surface 
of  water  {EnL  Mag.  vol.  iii.  p.  414.). 

The  larva  of  Dolichopus  ungulatus  (the  only  species  of  which  tlie 
transformations  have  been  observed),  according  to  De  Geer  {M4m, 
tom.  vi.  pi.  11.  fig.  19.),  resides  in  the  earth  ;  it  is  apod,  cylindrical, 
12-jointed  (^fig.  130.  12.)^  with  a  head  of  variable  shape,  furnished 
with  two  hooks;  the  last  segment  is  incrassated,  and  reflexed  and 
bicuspidate  at  the  tip,  with  two  tubercles  above,  each  bearing  a 
spiracle;  the  pupa  (fig.  18.  and  my  Jig.  130.  13.)  is  naked,  incom- 
plete, elongate-ovate;  the  thorax  with  two  curved  horns;  and  the 
segments  of  the  abdomen  are  dorsally  furnished  with  rows  of  bristles. 

The  British  genus  Diaphorus,  having  the'' eyes  in  the  males  nearly 
extending  over  the  entire  surface  of  the  head,  appears  to  connect  this 
family  with  the  Scenopinidae. 


The  family  Scenofinid^  {Jig.  130.  14.  Scenopinus  fenestralis),  in 
which,  afler  Latreille,  I  have  united  Meigen*8  families  Platypezinse, 
Megacephali,  and  Scenopinii,  or  the  tribes  Scenopiniens,  Cephalop- 
sides,  and  Platypezines  of  Macquart,  is  of  small  extent^  and  composed 
of  insects  oi  small  size,  obscure  colours,  and  difficult  location.     In  the 

*  Mr.  Haliday  describes  them  as  present  in  Machserium  and  Porphyropti 
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formation  of  the  antennae  and  wings,  they  very  nearly  approach  the 
Dolichopidae,  with  which  some  of  them  were  united  by  Latreille  in 
the  Genera  Crustaceorum.  The  body  is,  however,  flattened ;  the  head 
hemispherical,  and  almost  entirely  occupied  by  the  eyes  in  the  males ; 
the  legs  are  short,  the  posterior  tarsi  are  dilated  at  the  base  in  some 
genera ;  the  labium  is  thick,  and  terminated  by  large  lips ;  the  palpi 
long,  and  thickened  at  the  dps;  the  setc  of  the  mouth  minute 
(^fig.  130.  16.  mouth  of  Scenopinus)  ;  in  some  the  antennae  want  the 
seta ;  in  otliers  the  seta  is  terminal,  and  in  some  dorsal ;  the  veins  of 
the  wings  are  few  in  number  compared  with  the  other  groups  of  Ta- 
nystoma. 

The  tribe  is  of  di£Bcult  location,  but  it  appears  to  me  that  it  is  at 
the  confines  of  the  Tanystoma  and  Athericera  that  the  groups  of 
which  it  is  composed  ought  to  be  arranged ;  the  determination  of  this 
point  will  depend  in  a  great  measure  upon  the  nature  of  the  trans- 
formations of  the  insects.  We  learn,  therefore,  from  Bouch^*s  figures 
of  the  larvae  and  pupae  of  Scenopinus  senilis,  that  it  is  a  Tanysto- 
matous  insect,  the  larva  so  exactly  resembling  that  of  Thereva  plebeia 
(^.  129.  20.),  that  I  have  not  thought  it  necessary  to  refigure  it.  The 
pupa  (^«  130. 16.)  is  of  the  incomplete  species,  long,  narrow,  with 
the  abdominal  segments  much  constricted,  and  of  nearly  equal  width ; 
each  of  them  is  furnished  with  two  rows  of  spinulae,  and  the  body  is 
terminated  by  two  long  curved  setae  ;  the  head  has  two  short  horns  in 
front.    The  larva  was  found  in  the  rotten  fungi  of  willows. 

The  larva  of  Platypeza  boletina  observed  by  M.  Van  Roser,  and 
which  he  says  resembles  some  seed  (Gelbrubensaamen^  Wurt  Dipt, 
p.  11.),  resides  in  rotten  mushrooms.  I  am  indebted  to  him  for  a 
specimen  of  the  larva  represented  in  ^.  130.  17. ;  it  is  flat^  with 
the  sides  of  the  body  furnished  with  curved  rigid  setae.  I  should 
conceive  that  the  pupa  would  be  a  coarctate  one. 


The  fourth  stirps  of  the  Diptera,  or  the  Athericera  of  Latreille, 
has  the  antennae  composed  of  two  or  three  joints,  the  last  of  whidi  is 
never  annulated,  but  is  terminated  by  a  style  or  seta ;  the  proboscis  is 
generally  elongated,  thick,  and  membranous,  with  two  large  labial 
lobes ;  it  is  elbowed  near  the  middle,  with  the  palpi  (which  are  com- 
posed of  a  single  piece,  and  entirely  concealed  when  inactive)  in- 
serted a  short  distance  before  the  bend  of  the  proboscis,  which  is 
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generally  completely  withdrawn  (when  at  rest)  into  the  oral  cavity  ; 
occasionally  (as  in  the  Conopsidae)  it  is  porrected ;  but  there  are  only 
two,  or  at  most  four  (as  in  the  Syrphidae*),  lancet-like  organs.  In  the 
Bot  flies  (CEstridae)  the  mouth  is  generally  entirely  rudimental. 

The  larve  are  soft  fleshy  grubs,  with  the  body  very  contracted, 
and  ringed,  without  any  appearance  of  legs;  the  front  part  is  at- 
tenuated ;  the  head  is  of  a  variable  figure,  and  its  external  organs 
consist  of  one  or  two  unguiform  appendages,  accompanied  occasionally 
by  fleshy  lobes,  and  probably  in  all,  by  a  kind  of  tongue  destined  to 
receive  the  nutritious  fluids  upon  which  it  feeds.  These  larvae  undergo 
the  coarctate  kind  of  metamorphosis,  never  shedding  the  skin  in 
which  they  are  enclosed  at  the  period  of  their  exclusion  from  the 
egg,  and  which  hardens  and  becomes,  when  the  larva  has  attained  its 
full  size,  a  kind  of  cocoon  in  which  the  pupa  is  enclosed ;  this  is 
effected  in  the  following  manner:  the  larva  by  degrees  contracts 
itself  and  becomes  much  shorter,  assuming  an  oval  form ;  the  anterior 
part,  which  before  was  narrow,  increases  in  thickness,  and  is  sometimes 
even  larger  than  the  opposite  extremity  of  the  body ;  the  segments 
become  more  and  more  indistinct  until  the  insect  appears  under  the 
form  of  an  oval  chestnut-coloured  mass,  in  which  scarcely  any  traces 
of  rings  or  spiracles  are  visible.  The  body  of  the  enclosed  insect  is 
detached  by  degrees  from  the  inner  skin  of  this  cocoon  or  pupa- 
rium,  as  it  may  be  considered,  and  appears  under  the  figure  of  a  very 
soft  elongated  mass,  in  which  none  of  the  parts  of  the  future  insect 
are  at  first  visible ;  it  soon,  however,  assumes  the  appearance  of  a 
pupa,  in  which  the  rudimental  limbs  are  traceable.  From  this  cocoon 
the  perfect  insect  escapes  by  scaling  off  the  interior  part  of  the  case, 
which  it  detaches  by  repeated  efforts  of  the  head,  having  also  cast  off 
the  pellicle  in  which  it  was  encased  whilst  a  pupa* 

These  insects  in  the  perfect  state  are  attached  to  flowers,  leaves, 
&c.,  very  few  being  carnivorous,  or  feeding  upon  other  insects. 

This  stirps  comprises  the  Linnaean  genera  Conops^  CEstrus,  and 
the  greater  portion  of  Musca ;  amongst  the  latter,  a  great  number  of 
species  were  placed  by  Linnaeus,  the  proboscis  of  which  encloses  four 
lancet-like  organs  (including  the  Syrphidae),  instead  of  two,  as  in  all 
the  other  Athericera,  furnished  with  a  proboscis. 


*  Hence  Macquart,  relying  on  the  structure  of  the  mouth,  arranges  thu  family 
amongst  the  tribes  which  have  an  incomplete  instead  of  a  coarotate  pupa. 
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The  stirps  may,  therefore,  be  divided  in  the  following  manner  : — 

Section  1.     Proboscis  with  four  internal  pieces.  (Fun.  Syrphidte.) 
Section  2.     Proboscis  enclosing  two  pieces.  (  Fam.  Conopside,  Miucidie. ) 
Section  3.     Proboscis  rudimental.  (Fam.  (Estridae.) 

A  connexion  between  the  Syrphids  and  Conopsidae  is  thus  effected 
by  means  of  such  genera  as  Ceria  and  Conops ;  and  the  communi- 
cation between  the  Conopsidse  and  Muscidae,  by  means  of  the  genera 
Stomoxys  and  Bucentes,  as  indicated  by  Latreille,  is  adopted.  The 
CEstridse  are  not  further  removed  from  the  Pupipara  than  the  genus 
Phora,  with  which  the  true  Diptera  are  generally  terminated.  Indeed 
the  imperfect  structure  of  the  mouth  of  the  OBstridae  appears  to  point 
out  the  propriety  of  placing  them  at  the  end  of  the  order.  In  their 
parasitic  nature  they  are  also  nearer  to  the  Hippoboscidae  than  any  of 
the  preceding  Diptera. 


The  family  Syrphida*,  composed  for  the  most  part  of  portions  of 
the  Linnaean  genus  Musca,  is  distinguished  from  the  preceding  families 
by  the  nature  of  its  transformations,  noticed  above,  and  from  the  re- 
mainder of  the  Athericera  in  having  the  mouth  more  perfectly 
organised  (Jiff,  ISO.  18.  Syrphus  Pyrastri) ;  the  proboscis  is  long,  mem- 
branous, elbowed  near  the  base,  terminated  by  two  large  labial  lobes^ 
and  enclosing  in  a  channel  on  the  upper  surface  four  setae,  viz.  a  long 
homy  upper  lip,  hollow,  and  notched  at  the  tip ;  a  pair  of  slender 
acute  maxillae,  and  a  slender  acute  tongue ;  at  the  base  of  the  maxillae 
are  also  attached  a  pair  of  small  inarticulate  palpi,  thickened  at  the 
tips  {/iff*  130.  19.  mouth  of  Syrphus);  the  head  is  hemispherical, 
and  generally  covered  for  the  greatest  part  by  the  eyes,  especially  in 
the  males ;  the  front  of  the  head  is  often  produced  into  a  kind  of  beak, 
hollow  beneath ;  it  is  mostly  short  and  broad,  but  sometimes  elongated, 
cylindrical,  or  clavate  at  the  tip,  receiving  on  its  under  side  the 
trophi  when  at  rest;  the  antennae  (y^.  ISO.  20.)  are  3-jointed,  the 
third  joint  being  the  largest,  dilated,  oval  or  reniform,  &&,  without 
any  traces  of  articulation,  and  emitting  a  seta  articulated  at  the  base 
and  sometimes  plumose  (^.  131.3.  ant.  of  Volucella);  the  abdomen 
is  never  incurved  at    the   extremity  ;    the  wings  are   much   more 

*  BiBUoaa.   Refxr.  to  thx  SrAPHioiB. 

Maeqwirt.     Dipt^res  du  Nord  de  France  (Sjrphies),  8vo.  1829. 
And  the  general  works  <m  the  order* 
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nerved  than  those  of  the  Muscidae,  having  several  perfect  cells,  the 
nerves  closing  the  apical  cells  run  parallel  to  the  posterior  margin  of 
the  wings ;  the  hind  legs  in  many  species  are  thickened  and  toothed. 
I  have  observed  in  some  of  the  Helophili  (whilst  experimenting  oh  the 
origin  of  the  buzzing  of  these  insects)  an  organ  not  hitherto  noticed, 
connected  with  the  thoracic  organs  of  respiration,  and  the  instruments 
whereby  the  buzzing  is  produced ;  this  consists  of  a  slender  elongated 
filament  clothed  with  very  long  and  delicate  hairs,  fixed  near  the 
under  side  of  the  alula  at  its  base,  and  at  a  little  distance  from  the 
base  of  the  balancer. 

These  insects  are  either  of  a  moderate  or  large  size,  and  generally  of 
variegated  colours ;  they  are  very  numerous,  many  species  so  much 
resemble  humble  bees,  wasps,  and  other  Diptera,  that  they  are 
constantly  mistaken  for  them  by  the  inexperienced.  In  one  genus, 
Volucella*  (^fig*  131.  a.  Vol.  my stacea),  this  similarity  to  the  humble 
bees  is  of  eminent  service  to  the  insects  which  deposit  their  eggs  in 
the  nests  of  those  bees,  an  admirable  provision  of  nature,  since,  as 
Messrs.  Kirby  and  Spence  observe,  '*Did  these  intruders  venture 
themselves  among  the  humble  bees  in  a  less  kindred  form,  their  lives 
would  probably  pay  the  forfeit  of  their  presumption." 

This  family  is  of  considerable  extent,  upwards  of  thirty  genera,  in- 
cluding more  than  100  species,  having  been  recorded  as  indigenous. 
In  their  perfect  state  they  are  particularly  partial  to  flowers,  especially 
such  as  are  syngenesious.  They  fly  with  amazing  rapidity,  and  many 
delight  to  hover  immovably  over  certain  spots,  to  which  they  will 
return,  if  disturbed  for  a  considerable  number  of  times. 

The  typical  genera  are  interesting  on  account  of  the  peculiarity  of 
their  habits,  the  larvas  feeding  upon  Aphides,  amongst  which  the 
parent  Syrphus  has  the  instinct  to  deposit  her  eggs  singly,  so  that  the 
young  are  hatched  in  the  midst  of  their  food,  which  is  soon  devoured 
by  these  foes,  which  have  but  to  extend  their  bodies  in  order  to  obtain 
a  fresh  victim.  They  are  apodal  grubs,  destitute  of  eyes,  and  which 
have  the  mouth  armed  with  a  peculiar  organ  for  suction,  carefully  de- 
scribed by  Reaumur  (^fig.  130.  91.  larva  of  Syrphus  Pyrastri);  when 
full  grown,  vfhich  takes  place  in  summer  in  a  short  time,  the  4arva 

*  Saint  Fargeau  has  made  some  interesting  obscirations  on  the  occasional  con- 
nection of  the  opposite  sexes  of  allied  species  of  this  genus,  and  the  supposed  pro- 
ductions of  hybrid  individuals  resulting  therefrom.  {EncyeL  MSth,  tom.  x.  p.  785. ; 
lUgnt  Animalf  tom.  v.  p.  490. ;  Bulletin  Set.  Nat  Oct  1828.) 
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attache*  itself  by  a  ^utinqua  >ecretion  to  the  leanB  or  •terns  of 
plants,  its  body  then  contracts  and  hardens  (_fig-  ISI.  i.),  and  the 
insect  assumes  the  pupa  state  within  the  larva  skin.  De  Geer  ( Jftas. 
torn.  *L  tab.  6.)  figures  the  tnuuformation  of  Syrpbus  Ribesii  and 
Pyrastri,  the  larva  of  the  latter  of  which  is  much  more  transrersety 
wrinkled  than  the  former.  Id  pL  7.  he  has  figured  the  tiansfomiationa 
of  another  species,  the  larra  of  which  is  armed  with  transverM  rows  of 
strong  spines.  See  also  Reaumur's  memoir  on  the  enemies  of  the 
Aphides  (Jf<<nt.  tom.  iii.  and  pt.  30,  31.),  in  which  he  has  illustrated 
several  species.  Bouch^hasfiguredthelarrsandpupeeorSyrphusbat- 
Fig.  131. 


teatus  and  ttNiiatus  (Natwg.  tom.  v.  fig.  1 — 6.) ;  other  species  have  been 
illustrated  by  Rosel  (/hs.  BelvM.  Muse.  tab.  6.),  and  Schaffer  (Ah- 
handL  vol.  iii.  tab.  13.),  Albin  {Int.  pi.  63.  and  66.),  Swammerdam 
{Book  of  Nature,  Wb.  45.  fig.  26—30.),  Vallot  in  Aitnaiet  Soe.  EtU. 
France,  1834,  p.  65.  App.  (S.  balteatus  and  Pyrastri).  The  larva  of 
Ceria  Conopsoides,  observed  by  Van  Roser  (  Verx.  Wurtemb.  Dgit. 
p.  9.)]  resembles  that  of  Syrphus. 

The  larvea  {Jig.  131-  4.)  of  the  genus  Volucella,  above  mentioned, 
are  also  Insectivorous,  but  reside  in  the  nests  of  Bombi  and  Vespe, 
upon  the  larvse  of  which  they  subsist ;  they  have  the  body  long,  nar- 
rowed in  front,  transversdy  wrinkled,  with  fine  lateral  points,  and  the 
tail  armed  with  six  radiating  points ;  the  mouth  is  armed  with  two 
bifid  mandibles,  and  with  three  pair  of  tentacula.  The  pupte  of  this 
genus  have  not  been  described,  De  Geer  figuring  only  the  larva  and 
imago  of  V.  bombylans  (Mim.  torn.  vi.  tab.  8.  fig.  4—9. ;  and  see 
Reaumur,  Mim.  torn.  iv.  pi.  33.).  All  the  species  are  not,  however, 
insectivorous,  some  feeding  upon  vegetable  matter,  and  being  either 
terrestrial  or  aquatic.     Amongst  the  former  are  the  species  of  Mi- 
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lesia,  Criorhina,  and  Xylota,  the  larvae  of.  which  live  in  the  detritus 
of  wood,  as  does  also  that  of  Chrysotoxum  arcuatum,  observed  by 
Van  Roser.  That  of  Milesia  vespiformis  has  been  observed  by 
Baumhauer ;  it  is  thick,  nearly  oval,  and  of  a  reddish  grey  colour. 
The  pupa  of  Criorhina  apicata  was  discovered  by  Schrank ;  it  is  brown, 
convex  above,  flat  beneath,  the  head  furnished  with  two  maxillary 
tumours,  and  the  body  terminated  by  a  small  tail.  It  closely  re- 
sembles that  of  Xylota  pigra,  of  which  the  exuvia  alone  has  been 
observed,  and  which  is  also  probably  found  in  rotten  wood.  The 
pupa,  or  rather  the  puparium,  of  Xylota  Florum,  communicated  to  me 
by  M.  Van  Roser,  is  short,  and  very  much  swollen,  with  two  short 
appendages  in  front,  the  extremity  of  the  body  armed  at  the  sides 
with  short  spines,  and  terminated  by  a  short  cylindrical  tail  (^g* 
131.  6.). 

The  larva  of  Merodon  clavipes  was  found  by  R6aumur  (Mi^m. 
torn.  iv.  pl«  34.)  and  Van  Roser  in  the  bulbs  of  Narcissi,  of  which  it 
devours  the  inside.  It  has  the  body  (Jig.  131.  6.)  whitish,  thick, 
cylindrical,  rather  pointed  at  each  end ;  the  mouth  is  furnished  with 
two  scaly  hooks,  above  which  are  two  short  bifid  horns ;  the  extremity 
of  the  body  has  two  stigmata  placed  posteriorly  upon  a  short  foot- 
stalk, and  two  pointed  tubercles ;  the  real  pupa  is  oval,  with  two 
anterior  horns  connected  with  two  vesicles  which  communicate  with 
the  spiracles.  Messrs.  Serville  and  Saint  Fargeau  have  confirmed 
these  observations  (Bnc^cL  M4th,  tom.  x.  p.  525,) ;  Bouch6  has  figured 
the  larva  and  pupa  of  Merodon  Narcissi  (Naiurg,  pi.  5.  f.  7 — II.). 

The  pupa  of  Cheilosia  ruficomis  has  been  found  at  the  root  of  a 
tree  by  Fallen,  who  has  not,  however,  described  it ;  and  the  larva  of 
Syritta  (Xylota)  pipiens  in  horse-dung  by  De  Geer ;  it  is  thicker  in 
front  than  behind,  with  a  small  point  on  the  head.  That  of  Rhingia 
appears  to  reside  in  cow-dung,  Reaumur  having  found  a  full-grown 
specimen  in  a  vessel  filled  with  that  material. 

Van  Roser  found  the  larva  of  Milesia  Oxyacanthae  in  the  rejecta- 
menta of  the  river  Neckar  (  Verz.  Wurtemb.  Dipt.  p.  10.) ;  that  of 
Brachyopa  bicolor  in  the  exuding  sap  of  trees,  and  that  of  Syrphus 
scutellatus  in  rotten  fungi    (Ibid.) 

The  larvae  of  Eristalis  and  Helophilus  (Jig.  131. 7.  larva  of  H.  tenax) 
differ  materially  from  those  of  the  rest  of  the  family,  not  only  in  the 
situations  in  which  they  reside,  but  also  in  their  structure,  fitting  them 
for  their  peculiar  mode  of  life.    It  is  in  stagnant  water  and  muddy 
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places  that  they  reside,  and  as  it  is  generally  at  a  considerable  depth 
from  the  surface,  the  hind  part  of  the  body  is  furnished  with  a  very 
long  and  slender  tube^  which  serves  as  an  organ  of  respiration ;  hence 
they  have  obtained  the  name  of  rat- tailed  larvae ;  the  mouth  is  sur- 
rounded by  a  cartilaginous  margin,  enclosing  a  conical  fleshy  organ; 
the  under  side  of  the  body  is  furnished  with  seven  pairs  of  mem- 
branous feet,  provided  with  small  hooks,  being  the  only  instance 
of  such  appendages  which  occurs  in  the  order.  When  full  grown 
they  quit  the  water  and  bury  themselves  in  the  earth ;  their  body 
shortens,  hardens,  and  becomes  the  puparium,  in  which  their  organs  of 
respiration  consist  of  four  small  horns  placed  in  the  iront  part  of  the 
body  {fig*  131.8,  9.  represents  the  pupa  extracted  from  the  pupa- 
rium). Reaumur  {Mem.  tom.  iv.  pi.  SO — 32)  has  illustrated  the 
transformations  of  several  species  of  these  rat-tailed  larvae,  as  has  also 
Swammerdam  {Book  of  Nature,  pi. '38.  fig.  9.  N.  B.). 

In  the  works  of  Latreille  we  find  various  methods  of  distribution  of 
these  insects  into  sectional  and  subsectional  groups,  differing  according 
to  the  organs  selected  to  characterise  the  division,  as,  for  instance, 
the  length  of  the  antennae  and  of  the  proboscis,  the  prolongation  of 
the  nasus,  &c. 


The  family  CoNopsiDiE,  formed  of  the  genus  Conops  of  Linnaeus 
{Jig.  131. 10.  Conops  flavipes),  is  particularly  distinguished  by  having 
the  proboscis  long,  and  always  exserted,  elbowed,  and  siphon-shaped, 
either  cylindric,  conic,  or  setaceous  {Jig*  131. 1 2.  rostrum  of  Conops) ; 
the  mandibles  and  maxillary  lancets  are  obsolete,  those  representing 
the  upper  lip  and  tongue  only  remaining ;  the  palpi  are  minute  and 
inarticulate  ;  the  reticulation  of  the  wings  is  nearly  similar  to  that  of 
the  typical  Muscidae ;  the  antennae  have  the  seta  very  short,  and 
either  terminal  {Jig>  131.  ii.  ant.  of  Conops)  or  dorsal  (as  in  Myopa); 
the  abdomen  is  generally  incurved  at  the  extremity,  with  the  male 
organs  of  generation  exposed.  These  insects  are  generally  prettily 
coloured,  and  are  met  with  upon  plants  and  flowers.  The  species  are 
parasites  in  the  larva  state  upon  bees,  as  first  discovered  by  Baum- 
hauer.  Latreille  also  states  that  the  Conops  rufipes  undergoes  its 
transformations  in  the  interior  of  the  abdomen  of  living  humble  bees, 
escaping  at  the  margin  of  the  segments,  having  reared  four  specimens 
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of  the  Conops  in  a  box  in  which  he  had  placed  some  of  the  Bombi ; 
and  Messrs.  Lachat  and  Audouin  have  published  an  interesting  me- 
moir upon  an  apod  larva  found  in  the  intestines  of  Bombus  lapidarius 
Linn  (Apis),  which  Latreille  attributed  to  this  species  of  Conops. 
This  larva  was  very  soft,  whitish,  11-jointed,  with  a  long  neck  and  a 
mouth  armed  with  lips  and  hooks,  and  an  anus  vertically  slit,  and  two 
lateral  elevated  plates  supporting  the  two  spiracles,  (ilf^m.  de  la  Soc. 
d'Hist  Nat,  de  Paris^  torn,  i.)  M«  Robineau  Desvoidy  has  also  ob- 
served a  species  of  Conops  pursuing  a  Bombus  with  great  patience,  and 
flying  on  it  several  times  (  Comptes  Rendtts  de  VAcad,  No.  23.  1 836), 
as  has  also  M.  Dufour,  who,  moreover,  possesses  a  Bombus  terrestris, 
from  the  anal  part  of  which  a  Conops  rufipes  is  dependent,  the  swollen 
extremity  of  the  abdomen  of  the  latter  being  retained  within  the 
former.  (^Ann.  Sc.  Nat,  Jan.  1 837.)  I  have  also  frequently  observed 
Myopa  atra  flying  about  sand-banks  in  which  were  the  burrows  oF 
various  bees.  Latreille  has  united  to  this  family  several  small  genera, 
which  Meigen  formed  into  a  distinct  family,  Stomoxidas,  having  nearly 
the  appearance  of  the  common  fly^  to  which  they  are  allied  in  the 
structure  of  the  antennae,  abdomen,  and  wings ;  the  proboscis  is,  how- 
ever, porrected  and  elbowed  once  or  twice.  Nitzsch  has  described  a 
minute  insect,  which  he  refers  to  this  family,  under  the  name  of  Camus 
hemipterus,  of  the  size  of  a  flea,  with  minute  rudiments  of  wings,  which 
is  parasitic  on  the  birds  of  the  genus  Sturnus.  (Germar's  Mag,  No.  3. 
p.  306.) 


The  family  Muscida  *,  corresponding  with  a  portion  only  of  the 
genus  Musca  of  Linnaeus,  or  with  that  genus  as  restricted  by  Fabricius 
{fig*  13L  13.  Echinomyia  grossa),  is  distinguished  from  all  the  other 
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Athericera  by  having  the  proboscis  distinct,  shorty  thick,  membrana- 
ceous, terminated  by  two  large  labial  lobes,  and  entirely  retractile 
within  the  oral  cavity,  enclosing  only  two  internal  setiform  organs*,  and 
a  pair  of  palpi  f  (Jiff»  ISl.  15.  head  and  mouth  of  Musca) ;  the  antennae 
are  triarticulate,  the  third  joint  being  the  largest,  and  furnished  with  a 
dorsal  seta,  chetum,  or  arista,  sometimes  articulated  at  the  base  (fy* 
131. 14.  antenna  of  Echinomyia) ;  the  body  is  generally  short  and 
robust^  and  the  legs  and  wings  of  moderate  length ;  the  nerves  of  the 
latter  are  much  fewer  in  number  than  in  the  Syrphidse,  and  extend  to 
the  posterior  extremity  of  the  wings ;  the  abdomen  is  not  inflected  at 
the  extremity. 

Borners.  Beschr.  der  Schadl.  Gerstenfliege  Musca  Tritici,  in  Nachricht  d.  Schlou 
Patriot.  Gesellsch.  p.  55. 

Bjerkander.  Hist,  of  various  obnoxious  species,  in  Vetensk.  Acad,  nya  HandL 
1775—1793. 

Doumarc,     Sur  I.  Psalidomyia  fucioola,  in  Ann.  Soc.  Ent,  France,  18S3. 

Robert.     3  n.  sp.  Diastata,  and  1  n.  sp.  Opomyza,  in  Ann.  Soc.  Ent.  France,  1834. 

Walker.  Obs.  on  Brit.  sp.  of  Sepsidae,  in  Ent.  Mag.  No.  3.  April  1833.  —  Ditto, 
on  the  Brit.  Tephritites,  in  ditto.  No.  11.  —  Ditto,  Obs.  on  Brit.  sp.  of  Pipun- 
culidae,  in  ditto,  No.  8.  July,  1834. 

KeBer.     Gesch.  d.  gemeinen  Stubenfliege.    4  to.     Nuremberg,  1764  and  1796. 

Sparrmann,  om  Flieg-maskar  (1.  of  Musca  meteorica),  in  Vet.  Acad.  Handl.  1778. 

Coquebertf  in  Bull.  Soc.  Philomat.  an.  7  (Musca  8-punctata). 
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Macquartf  in  M6m.  Soc.  Royale  de  Lille,  1 833 ;  Diptdres  du  Nord  de  F^ance^ 
(Muscides.) —  Ditto,  in  ditto  (g.  Tamiclea). 

Linnaus.     Dissert,  bigas  Ins.  sistens  (Diopsis).    4to.     Upsal,  1775. 

LatreiUe.  M^m.  sur  le  Diopsis,  in  Journ.  Soc.  M6deeine  et  d*Hist.  Nat.  de  Bor- 
deaux, torn.  i.  p.  77. ;  and  Mag.  Encycl.  torn.  vi.  1797. 

Dabnan,  Notes  sur  le  g.  Diopsis,  in  Vetensk.  Acad.  Handl.  1817;  and  in  his 
Analecta  Entomol. 

Westwoodj  in  Trans.  Linn.  Soc.  vol.  xvii.  Monog.  Diopsis.  —  Ditto,  in  ditto.  Sup- 
plement to  ditto. 

Gv£rin.     Achias  oculatus,  in  Mag.  Zool.  1831,  Ins.  No.  7. 

Wiedemann,     Achias  g.  illustr.  spec,  novis.     Kilias,  8vo.     1 8.30. 

HaUday^  on  the  British  Sphaerocerids,  in  Ent  Mag.  —  Ditto  on  Hydromysidae,  in 
Ann.  Nat.  Hist,  June  and  August,  1839. 

LaportCf  in  Ann.  Sci.  Nat  tom.  xxv.  1 832  (n.  g.  Macrotoma). 

Zetterstedt,  in  Ann.  Soc  Ent.  de  France,  tom.  iv.  1835  (Scandinav.  Scatophaga). 

And  the  general  works  of  Fabricius,  Meipen,  Macquart,  Wiedemann,  HaUday,  Perty, 


*  In   Diopsis,  however,  I  have  discovered  a  pair  of  maxillary  lancets,  and  Mr. 
Curtis  also  detected  them  in  Lucina,  Sapromyza,  Borbonis,  and  Drosophila. 
f  In  Phora  the  palpi  are  not  concealed. 
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The  iDsects  of  this  family  are  of  small  and  moderate  size,  and  of 
very  variable  habits ;  the  larvae  feeding  upon  various  substances  both 
animal  and  vegetable,  and  both  in  a  dead  and  living  state.  These 
larvae  are  in  general  apod,  sofl,  vermiform,  annulated  grubs,  of  a  cylin- 
drical-conic form,  attenuated  in  front,  and  thickened  and  obtuse 
behind,  with  a  head  of  variable  form,  furnished  with  two  retractile 
hooks ;  the  terminal  segment  of  the  body,  in  many,  and  also  that  im- 
mediately succeeding  the  head,  furnished  with  two  spiracles,  in  some 
species  inserted  upon  horn-like  appendages.  The  pupa,  which  is  very 
immature  in  its  form,  with  a  swollen  head  (Reaumur,  M4m.  tom.  iv. 
pi.  21.;  Westwood,  in  Mag,  Nat  Hist.  March,  1835),  is  enclosed 
within  the  contracted  and  indurated  skin  of  the  larva,  which  sometimes 
assumes  the  form  of  an  oval  homy  exarticulate  mass,  but  in  other 
species  retains  more  of  its  former  appearance.  De  Geer  (^Mim.  tom.  vi. 
tab.  1 — 6.)  and  Reaumur  (JMem.  tom.  iv.)  have  figured  the  transform- 
ations of  various  species  of  this  family ;  but  it  is  difficult,  if  not  impos- 
sible, to  determine  with  precision  the  insects  represented  by  them. 

Some  idea  of  the  extent  of  this  family  may  be  obtained,  from  Meigen 
having  described  nearly  1700  European  species ;  and  about  the  same 
number  (belonging,  however,  only  to  a  portion  of  this  family,  and 
forming  upwards  of  350  genera),  having  been  described  by  Robineau 
Desvoidy,  in  his  Essai  sur  lea  Myodaires^  a  quarto  volume  of  812 
pages,  most  of  which  species  are  extra- European.  In  England  700  or 
800  species  have  already  been  recorded,  which  is  probably  not  more 
than  two  thirds  or  one  half  of  the  actual  number  of  indigenous  species. 

Hence,  as  well  as  from  the  great  diversity  in  the  structure  and 
habits  of  the  numerous  tribes  of  which  the  family  is  composed,  it  is 
not  surprising  that  the  study  of  the  MuscidaB  is  attended  with  great 
difficulty,  and  can  scarcely  indeed  be  said  at  present  to  be  more  than  ' 
commenced.  The  works  of  Latreille,  Meigen,  Fallen,  Wiedemann, 
Desvoidy,  and  Macquart,  have  done  much  to  reduce  this  immense 
mass  to  something  like  order;  but  the  difficulties  attending  the 
subject  are  far  from  being  smoothed,  nor  can  the  arrangement  of 
these  tribes  be  perfected  until  we  are  better  acquainted  with  the 
habits  and  transformations  of  many  of  the  groups. 

It  is  to  Latreille,  Fallen,  Desvoidy,  and  Macquart,  that  we  are 
indebted  for  the  attempts  which  have  been  made  to  establish  sub- 
families and  other  sectional  groups,  facilitating  the  study  of  the 
species ;  but  these  groups  differ  in   extent  in  the  works  of  these 
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authors  in  consequence  of  the  adoption  of  various  characters  as  of 
primary  importance. 

The  corrected  arrangement  of  these  insects,  as  given  by  Fallen 
(Diptera  Suecue,  vol.  ii.  p.  1.  1818—1825),  is  as  follows;— 

Area  alarum  angularis.  Nulla  seta  antennarum  dorsalis  in  (  Hjdrocho  subterminalis). 

A.  Proboscide  vix  ulU. 

Faro.  12.     Hamaiomyzide*.   ( Corpus  polymorphum. )   Gen.  Stomoxys,  (Estrus,  and 
Hippobosca. 

B.  Proboscide  distincta. 

*  Squama  sub  alls  magna. 
Fam.  13.     Bhixomyzides.    Oculi  oblongi.    Os  mystaceum.    Nenrus  alarum  costalis, 

cum  nenro  tertio  longitudinal!  connezus.      Gen.    Phaaia  {Thenva 

Fall. )     Ocyptera. 
Fam.  14.     Muscides.      Oculi   oblongi.      Os   mystaoeum.      Nervus  alar,    costalis 

cum  nervo  quarto  longit.  connexus.     Gen.  Tachina  (74  sp. ),  Musca, 

(133  sp.),  Lispe. 

**  Squama  sub  alls  pamu 
a.  Palpi  umplices. 

Fam.  15.     Scatomyzidu,    Oouli  rotundi.   Os  mystaceum.   Antenna  truncate.   Gen. 

Scatomyza  (Soatophaga),  Cordylura. 
Fam.  16.     Seiomyzides.     Os  nudum.      Nenrus  alar,   auxiliaris  a  secundario  re- 

motus.     Gen.  Sepedon,  Tetanocera,  Sciomyza,  Dryomyaa. 
Fam.  17.      Ortalide*.     Os  nudum.     Nerri   alar,    auxiliaris   et  2us.   approximati. 

Gen.  Tetanops,  Tephritis,  Ortalis,  Sepsis,  Palloptera,  Lonchaea,  Laux- 

ania,  Sapromyza. 
Fam.  1 8.      Opomyzides.     Os  nudum.     Nervi  auxil.  et  secundar.  coadunati.     Ca- 

lobata,  Tanypeza,  Chyliza,  Loxooera,  Scatophaga,  Tetanura,   Opo- 

mysa. 
Fam.  19.     Jleteromyzidet,     Os  mystaceum.   Antennae  rotundate,  subsessiles.  Hete- 

romyza,  Helomyza,  Copromyza,  Piophila. 
Fam.  20.      Geomyzides.     Os  mystaceum.     Seta  antennarun  pectinata.    Nervus  alar. 

auxil.  brevis,  simplex.      Gen.  Geomysa,  Drosophila. 
Fam.  21.      Oseinides,     Os  nudum.   Antennie  rotundate.  Nervi  alar,  transversi  ap- 
proximati.    Gen.  Platycephala,  Oscinis,  Madiza,  Gymnopa. 
Fam.  22.     Ayromyzidea.     Os  submystaceum.     Antennae  1.  rotundas,  1.  angulate. 

Nervus  transv.  ordin.  I.  in  medio,  1.  pauUo  pone  medium  alae  ntus. 

Gen.  Heteroneura,  Agromyza,  Anthomyza,  Chlorops. 
Fam.  23.     Phytomyzidet,     Os  saepius  nudum.     Antennae  rotimdae.     Nervi  trans- 

versi  ad  basin  alae  retracti.     Gen.  Dipsa,  Phytomyza,  Trineura. 
Fam.  24.      OchHdia.    Antennae  angulatae  porrectae.    Nervus  alar,  auxiliaris  brevis. 

Phyllomyza,  Ochtiphila. 

B.     Palpi  dilatati. 
Fam.  25.     Hydrcmyzide*.      Oculi  rotundi.     Antenne  deflezae.     Corpus  ovatum. 

Gen.  Hydromyia,  Ochthera,  Ephydra,  Psilopa,  Notophila. 
(Fam.  26.     DoHchopodes), 
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We  have  already  seen  that  in  respect  to  their  transformations 
the  DoHchopodes  do  not  enter  amongst  the  Muscidae,  whilst  the 
family  Hsematomyides  is  as  unnatural  a  group  as  could  well  be  con- 
ceived. 

The  arrangement  of  Robineau  Desvoidy  differs  materially  from 
that  of  Fallen,  and  is  founded  not  only  on  the  characters  of  the  imago, 
but  on  the  habits  of  the  larva.     It  is  as  follows :  — 

1.  CaljfpUratm,  Chetum  distincU  3-articulatum.  Calypta  (the  alulets)  majora. 
Nerrus  transversus  cellulis  y  C,  semper  manifestus.  Corpus  breve,  gro*- 
sum,  nigrum,  nigro-nitidum,  nigro-ferrugineum.  Larrae  in  fimetis,  radicibus, 
cadaveribus,  insectorumque  larvia.  CEstrus,  Kchinomyia,  Syphona,  Ta- 
china,  Ocyptera,  Gjmnosa,  Myopa,  Trichopoda,  Xysta,  Phasia,  Dexia,  PrO' 
sena,  Stomoxys,  Musea,  Mesembrina,  Achias,  &c. 

52.  MuomyeUe.  Chetum  obscurd  triarticulatum.  Calypta  jam  minora.  Nervus 
transversus  cellulie  y  C,  baud  manifestus.  Corpus  medium  nigrum,  nigro- 
griseum,  nigro-cinereum.  Laryas  in  foliis,  radicibus,  stipitibus,  et  fungis. 
Anthomyia,  Lispe,  Drymeiay  &c.  &c. 

3.  MalaeoMoma.      Chetum  obscure   triarticulatum.       Calypta  minima.      Neryus 

transversus  ut  ad  Mesomydas.  Corpus  oblongum,  flavescens,  flavum,  flavo- 
pallidum.  Larvae  in  fungis,  in  putridis,  stercoribus,  inque  plantarum  me- 
dulla interiore.     Thryeophora,  Scatophaga,  &c. 

4.  PahmffdtB.     Chetum  saepius  quasi  inarticulatum.   Calypta  quasi  nulla.    Nervus 

transversus  ut  ad  Mesomydas.  Alae  angustiores.  Corpus  oblongum  necnon 
et  filiforme,  brunneo-flavescens,  flavieans.  Larvae  in  plantis  humidis,  litto- 
ralibus,  aquaticis.     Loxooera,  Sepedon,  Tetanooera,  Dyctia,  &c. 

5.  Phytomyda.     Chetum  quasi  inarticulatum-    Calypta  nulla.    Nervus  transversus 

ut  ad  Mesomydas.  Corpus  politum,  delicatulum,  saepius  filiforme,  nigro-ni- 
tidum,  nigro-flaveolum.  Larvae  in  plantis  et  fructibus  interdum  et  in  putridis. 
Oscinis,  Calobata,  Micropeza,  &c 

6.  Aeiphorea,     Chetum  quasi   inarticulatum.       Calypta  utpote  nulla.     Nervus 

transversus  ut  ad  Mesomydas.  Als  solito  variegatae.  Corpus  mediocre  ni- 
gro-pallidulum.  Anus  9  solide  stylatus  et  exterior.  Larvae  in  gallis  corti- 
oalibus  plantarum.     Tephritis,  &c. 

7.  NapaeUa,     Chetum  quasi  inarticulatum  tertio  antenn.  articulo  saepius  orbi- 

culato.  Calypta  nulla.  Frons  et  facies  sepius  quadratae.  Corpus  parvum, 
atro-brunnicans.  Larvae  in  putridis  vegetalium  animallumque.  Ochthera, 
Sphoerocera,  &c. 

8.  Mieromyda,     Chetum  simplex.    Calypta  quasi  nulla.     Nervus  transversus  cel- 

lulae  y  C,  nuUus.  Corpus  parvum,  brunneum,  brunneo-flavum,  flavum,  flavo* 
pallidum.  Terebra  $  interior.  Larvae  in  floribus,  seminibus,  et  in  Erucis. 
(Not  yet  described  in  detail). 

9.  Muciphorea.      Chetum  quasi  inarticulatum.     Calypta  utpote  nulla.      Nervus 

transversus  cellulao  y  C,  nullus.  Corpus  parvum  delicatum,  flavescenp,  pal- 
liduluffi.  Larvae  in  succis  putridis  vegetalium  animallumque.  (The  details 
of  this  stirps  not  yet  published). 
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Each  of  these  tribes  is  subdivided  into  a  great  number  of  minor 
sections  and  an  immense  number  of  genera,  founded  in  many  instances 
upon  very  trivial  characters.  Another  great  objection  to  the  work  of 
Robineau  Desvoidy  consists  in  his  negligence  in  not  citing  the  works 
of  Meigen  and  Fallen,  and  his  continual  substitution  of  his  own  new 
names  for  the  long-established  specific  names  of  Linnaeus  and  Fabricius. 
Latreille  also  (JRiffne  An,  torn.  v.  p.  509*)  objects  to  the  distribution 
proposed  as  above,  with  the  exception  of  the  group  Calypteratas, 
which  he  asserts  to  be  equivalent  to  the  first  section  of  the  family^ 
which  in  his  families  NeUurelles  he  had  proposed  under  the  name 
of  Creophila.  This  assertion  is  not^  however,  correct,  because  Ro- 
bineau Desvoidy  first  introduced  (and  as  it  appears  to  me  naturally) 
into  this  family  and  tribe,  Stomoxys  and  the  allied  genera,  which  La- 
treille always  arranged  with  Conops ;  and  secondly,  because  R.  Des- 
voidy also  added  to  the  Calypteratse  the  family  CEstridse,  which 
Latreille  always  (and  naturally)  kept  distinct.  With  these  exceptions, 
the  two  groups  are  nearly  identical.  The  Mesomydse  R»  2>.  also  nearly 
correspond  with  Latreille*s  2d  section,  Anihomyzides,  The  Sd  group, 
Malacosomse  of  R.  2>.,  forms  part  of  Latreille's  4th  section,  Scaiomy- 
zides;  other  portions  of  which  last,  together  with  Latreille's  5th 
section,  Dolichoceray  form  the  Palomydse  J?.  2).,  whilst  the  Phyto- 
mydse  R.  D*  consist  of  still  further  portions  of  Latreille's  Scatomy- 
zides,  and  his  6th  section  Leptopodites.  The  Aciphorese  R,  D.  form 
part  of  Latreille's  7th  section,  CarpomyztB ;  and  the  Napseellss  R,  D. 
nearly  correspond  with  Latreille's  Sd  section,  Hydromyzides,  La- 
treille has  proposed  two  additional  sections  in  the  Regne  Animal: 
namely,  the  Gymnomy zides,  composed  of  the  genera  Lauxania,  Ho- 
malura,  Gymnomyza,  &c. ;  and  Hypocera,  composed  of  the  single  ano- 
malous genus  Phora. 

M.  Macquart,  in  his  Hist.  Nat  d,  Dipteres,  has  sought  to  simplify 
the  arrangement  of  these  tribes,  and  at  the  same  time  to  combine  the 
views  of  his  predecessors  in  the  following  distribution :  — 

Section  1.  Crtophiles,  having  a  biarticulate  or  triarticulate  style  to  the  antennae, 
lai^  alulets,  and  with  the  first  posterior  cell  of  the  wings  closed  or  nearly  closed, 
corresponding  with  Latreille's  Creophila,  with  the  addition  of  Stomoiys,  &e. 
with  Robineau  Desvoidy's  Calypterats,  after  the  removal  of  (Estrus  and 
Myopa,  and  with  Fallen's  Rhisomyzides  and  Muscides. 

Section  2.  Anthomyzide$^  having  an  inarticulate  style  to  the  antennae,  the  fiist  pos- 
terior cell  opened,  the  front  narrow,  and  the  alulets  small  or  moderate-siied. 
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and  corresponding  with  the  Anthomyades  of  Latreille,  and  the  Mesomyds  of 
Robineau  Desvoidy. 

Section  3.  Acafypteres,  dillbring  from  the  Anthomyzides  in  having  the  front  broad 
in  both  sexes,  and  the  alulets  rudimental  or  wanting,  and  corresponding  with 
LatreiUe's  seven  terminal  sections,  as  well  as  with  the  seven  terminal  groups  of 
Robineau  Desvoidy. 

The  third  section  is  divided,  however,  by  M acquart  into  seventeen 
Bubtribes  ;  namely,  DoUchoc^res,  Loxoc^rides,  Cordylurides,  Sca- 
tomyzides,  Psilomydes,  Ortalid^es,  Tephri tides,  Sepsid^es,  Leptopo- 
dites,  Thy reophor ides,  Ulidiens,  Lauxanides,  Hydromyzides,  Piophi- 
lides,  Sph»roc6rides,  Heteroniyzides,and  Hypoc^res,  of  which  subtribes 
Macquart  might  well  remark,  that  they  **  ^tonnent  Timagination  par 
rinfinit6  des  modifications  dans  les  organes  et  dans  les  moeurs."  (Qp. 
Cit  torn.  ii.  p.  d57.)  The  anomalous  genus  Lonchoptera  (Jig*  132.  is. 
wing)  is  also  placed  in  this  family  by  Latreille  and  Fallen^  but  M eigen 
and  Macquart  form  it  into  a  distinct  family. 

In  the  following  account  of  the  transformations  of  these  insects,  I 
have  adopted  the  arrangement  of  M.  Macquart,  as  being  the  most 
recent  and  most  complete  yet  published. 

The  Tachinides  are  parasitic  upon  other  insects,  the  females  deposit- 
ing their  eggs  upon  the  bodies  of  caterpillars,  &c  whence  the  name 
Musca  Larvarum,  given  to  the  typical  species,  and  the  young  larvae 
penetrating  into  the  body  as  soon  as  born,  where  they  subsist  upon 
the  adipose  matter  so  abundant  in  the  interior,  thus  resembling  the 
Ichneumonidae.  It  was  long  ago  observed  by  Godart  and  other  early 
naturalists,  that  these  flies  were  produced  from  the  caterpillars  and 
chrysalides  of  Lepidopterous  insects ;  and  Serville  has  reared  as  many 
as  eighty  specimens  from  a  single  larva  of  Acherontia  Atropos.  Other 
species  were  observed  by  Reaumur  and  De  Geer,  but  recent  ob- 
servations have  proved  that  the  other  orders  of  insects  are  similarly 
subject  to  these  attacks. 

L.  Dufour  has  given  the  details  of  a  species  of  Tachina,  which  he 
reared  from  a  larva  found  in  the  intestines  of  Cassida  viridis,  one  of 
the  tortoise  beetles,  as  well  as  of  Ocyptera  bicolor,  which  he  reared 
from  Pentatoma  grisea.  (Ann,  de  Sci,Nat,  March,  1827.)  The  larvn 
of  the  latter  (^.131. 16.)  has  the  body  terminated  by  a  long  caudal 
siphon  (Jig*  131.  17.  head,  and  131. 18.  apex  of  siphon  of  this  larva, 
131.  19.  puparium  of  the  same  species).  M.  Von  Winthem  has  ob- 
served that  Tachina  pacta  is  parasitic  upon  Carabus  gemmatus  and 
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violaceus.  (Isis,  1831,  No.  7.)  M.  St.  Fargeau  has  also  observed  a 
species  of  Myobia  emerging  from  the  body  of  one  of  the  Curculion- 
idae  (according  to  Macquart).  The  same  author  has  also  observed 
various  species  of  these  insects  unceasing  in  their  endeavours  to  de- 
posit their  eggs  in  the  nests  of  various  Hymenoptera,  already  provi- 
sioned with  the  bodies  of  other  insects,  upon  the  store  of  provisions  in 
which  the  parasitic  larva,  first  hatched,  is  fed  ;  and  thus  the  real  in- 
habitant of  the  cell  is  starved  to  death,  its  supply  of  food  being  de- 
voured. Mr.  Curtis  also  mentions  that  he  had  observed  Miltogramma 
punctata  pursuing  Colletes  fodiens.  (^BriL  Ent,  pi.  529.)  The  bee, 
however,  only  provisions  its  nest  with  pollen  paste ;  so  that,  if  the 
Miltogramma  were  its  parasite,  it  must  destroy  its  larva.  I  have 
observed  other  species,  which  frequent  the  burrows  of  other  An- 
drenidas.  R.  Desvoidy  states  that  he  has  observed  a  spider  with 
its  body  pierced,  and  several  puparia  of  Tachinae  close  to  it ;  and  I 
have  reared  a  species  of  Tachina  from  masses  of  spiders'  eggs.  Bouch6 
has  described  a  species  of  Tachina  (T.  inflexa,  forming,  with  two  other 
species,  a  distinct  subgenus,  Compsilura),  the  larva  of  which  is  para- 
sitic in  the  larva  of  Tenthredo  grossulariata.  The  larvae  of  Ta.  con- 
cinnata  (Bouch^,  Naturg,  tab.  5.  f.  15.^  and  ray  Jig.  131.  20.)  have  the 
segments  much  constricted,  and  of  nearly  equal  thickness  through- 
out ;  the  head  is  very  small ;  the  last  segment  bears  two  spiracles,  and 
is  much  smaller  than  the  preceding  segment  (^Jlg- 131.  9i.  represents 
one  of  the  prothoracic  spiracles).  Robineau  Desvoidy  states  that  he 
possessed  the  pupa  of  one  of  these  insects,  which  lived  in  the  body  of 
one  of  the  Noctuidae,  but  which  was  in  its  turn  filled  with  a  great 
quantity  of  the  larvae  of  smaller  Myodaires.*  This  author  has  pro- 
posed a  variety  of  interesting  questions  as  to  the  habits  of  the  Tachin* 
idte,  and  especially  with  reference  to  certain  species  or  tribes  being 
appropriated  to  particular  groups  or  species  on  which  they  are  para- 
sitic. (See  also  Gimerthall  on  the  transformations  of  various  species 
of  Tachina,  in  BuU.  Soc.  Naiuralistes  de  Moscou,  1829,  No.  4,  5* ; 
Reaumur,  M6m.  tom.  ii.  pi.  36.) 

Sarcophaga  (S.  carnaria,  the  flesh-fly,  &c.)  and  the  allied  genera  are 
very  peculiar  in  their  mode  of  development.  The  female  being  vi. 
viparous,  the  ovaries  are  of  very  large  size,  and  arranged  in  a  spiral 

*  In  the  Map.  of  NcU.  Hist.  No.  25.  is  a  notice  of  the  parasitic  larvas  of  Tachina 
I^arvaruni,  being  subject  to  the  parasitic  attacks  of  Fteroxnalideous  insects. 
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manner,  in  which  the  larvee  are  developed,  Bometimes  to  the  number 
of20,000.  (DeGeer.^eni.  torn.  vi.  pi.  3.  fig.  5— 18.;  Reaumur,  itftm. 
torn.  iv.  pi.  29.)  It  ia  upon  animal  matter,  as  well  as  upon  other  sub- 
stances in  a  state  of  decomposition,  that  these  young  laiTEe  are  depo- 
sited. Bouchg  has  described  the  larvEe  of  several  species.  Those  of 
th»  genus  Cynomj'ia  have  only  been  found  on  the  dead  bodies  of 
dogs. 

Fig.  132. 


Stomoxys  and  the  immediately  allied  genera  (which,  although 
ordinarily  arranged  with  the  Conopidie,  are  in  all  respects,  except  the 
mouth  (t^.  132.  e.  head  and  geniculated  mouth  of  Siphona),  most 
closely  allied  to  the  typical  MuBcids)  frequent  our  apartments,  and 
are  remarkable  for  their  habit  of  piercing  our  flesh,  even  if  covered  by 
clothes,  for  the  purpose  of  sucking  the  blood.  The  larva  of  St.  cal- 
citrans,  observed  by  Bouch£,  lives  in  horse-dung,  and  closely  resembles 
that  of  Musca  doroestica. 

The  species  of  the  subgenera  Lucilia(Musca  Cesar,  the  blue-bottle 
fly)  and  CalHphora  (Musca  vomitoria,  the  meat-fly,  &c.)  have  the  in- 
stinct to  deposit  their  eggs  (well  known  under  the  name  of  fly*blows) 
upon  meat  and  other  dead  animal  matter.*  The  larvte  are  soon 
hatched,  and  are  of  an  elongated  conical  form,  pointed  to  the  head, 
which  is  iurnished  with  two  Seshy  horns,  and  the  mouth  is  furnished 
with  one  or  two  corneous  hooks  i  the  hind  part  of  the  body  is  trun- 
cated, and  furnished  with  a  pair  of  spiracles  in  Lucilia,  and  with  three 
pairs  in  Calliphora.  When  the  period  of  transformation  is  arrivedi 
these  larvs  descend  into  the  ground,  where  they  assume  the  pupa 
state,  enclosed  in  their  own  larva  skin,  which  is  hard,  short,  and  destl- 

■  Numcroua  iiutancGi  fasTe  been  recoided  of  these  Hud  allied  speeiei  dcpoiiting 
their  eggi  in  the  voundi  of  pertoni  incauliouilf  aleepipg  in  the  open  air.  (Sea 
Kirbj  Hid  Spencev) 
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tute  of  any  appearance  of  articulation.  The  entire  development  of 
these  insects  is  effected  in  a  very  short  time  in  the  summer.  Meigen 
has  given  some  curious  calculations  as  to  the  multiplication  of  these 
insects  (vol.  v.  p.  20«).  Rosel  has  given  the  details  of  the  history  of  one 
of  these  meat-flies ;  the  species,  however,  is  difficult  to  be  determined* 
(Ins.  BelusL  vol.  ii.  tab.  9,  10.,  Muscidum.)  Mr.  Newport  has 
also  given  an  excellent  figure  of  one  of  these  larvae  (art.  Insed,  in 
Cyclop,  of  AnaL  p.  21.,  and  my  ^.  132.  i — 2,  anterior  part  of  the 
body  still  more  highly  magnified),  as  has  also  R^umur  (tom.  iv.  pL  12. 
fig.  1 — 9.).  (See,  also,  the  work  of  Keller  on  the  domestic  fly,  with 
four  plates,  above  referred  to.) 

The  species  of  the  subgenus  M usca,  as  restricted  to  Musca  domes- 
.  tica,  the  small  common  house-fly,  are  found  more  especially  in  houses, 
settling  upon  and  sipping  at  almost  every  article  of  food.  Their  larvae 
are  found  in  dung,  &c.  as  are  also  those  of  the  Mesembrinae.  The 
larva  of  M.  domestica  is  elongated,  slightly  attenuated  in  front,  with 
a  small  head  ;  and  the  terminal  segment  bearing  a  pair  of  spiracles, 
entire,  and  smaller  than  the  preceding,  without  any  radiating  points. 
The  larva  of  M.  Hortorum  is  much  thicker  behind,  with  a  larger  head. 
Bouch6  has  figured  these  larvae,  and  has  described  those  of  several 
other  species.  De  Geer  has  also  given  the  details  of  the  transform- 
ations of  M«  domestica.  .(ilfi^m.  tom.  vi.  pi.  4.  fig.  1  — 10.) 

The  species  of  the  genus  Anthomyia  and  the  allied  genera  undergo 
their  transformations  in  rotten  vegetable  matter,  or  in  manure,  excre- 
ment, &c.  Bouch6  has  described  the  larvae  of  many  species  of  Ad« 
thomyia,  some  of  which  reside  in  cow-dung,  and  others  in  the  roots 
of  vegetables,  such  as  onions,  radishes,  and  other  vegetable  matter, 
earth,  rotten  leaves,  &c.  The  species  which  feed  on  onions  and 
other  garden  plants  are  occasionally  very  obnoxious.  (See  my  memoir 
on  Anthomyia  Ceparum  in  Gardener* s  Mag,  No.  87.)  Fig,  132.  3.  re- 
presents this  species,  4.  its  antennae,  5.  its  larva  magnified,  and  6.  its 
puparium.  (See  also  De  Geer,  Mevn.  tom.  vi.  tab.  5.  &g*  2 — 7.)  Two 
other  species,  Anthomyia  Brassicis  and  Lactucarum,  are  also  ob- 
noxious to  cabbage  and  lettuce  plants.  (See  Bouch6,  and  Ko\\tkT,Obnox, 
Ins,y  transl.,  p.  160.) 

Bouch6  has  very  properly  separated  from  Anthomyia  some  species, 
the  larvae  of  which  have  the  body  much  depressed,  narrowed  towards 
tlie  front,  with  the  sides  furnished  with  long  setose  filaments.*     To 

*  Fallen  obserres  upon  his  Miuca  canicularis,  *<  Larvc  onudfarmtM  •  stomaebo 
hommum  egreaa*,  ad  hanc  yd  M.  meteoricam  Ibraitan  pertinent?*' 
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this  group  belong  Anth.  canicular  is  Meiff.  and  scalaris  Meig.  Bouch4 
found  the  larvae  of  the  former  insect  in  rotten  vegetables  *  and  decayed 
cheese,  and  those  of  the  latter  in  human  excrement.  The  Rev,  L. 
Jenyns  has  given  a  very  detailed  account  of  some  of  these  larvss,  with 
lateral  filaments  (^.  132. 7.))Which  were  discharged  from  the  intestines 
of  a  clergyman  still  alive,  and  which  are  assigned  to  Anth.  canicularis. 
(  Trans.  Ent.  Soc,  vol.  ii.)  In  the  Medizin,  CarrespondenzblaU  for  1832 
an  account  is  given  of  the  occurrence  of  the  larva  of  A.  scalaris  in  the 
human  body.  In  the  Memoirs  of  the  Medical  Society  ofLondon^  vol.  ii. 
1789,  Dr.  White  also  detailed  the  case  of  a  patient  who  discharged 
similar  larvae,  described,  but  erroneously,  as  those  of  Musca  camaria.f 
Swammerdam  has  selected  one  of  these  filamentous  larvae  (being  the 
offspring  of  the  common  fiy  of  privies)  to  illustrate  his  fourth  order  « 
of  mutations.  {Book  of  NaJture^  pi.  38.  fig.  1 — 8.)  Meigen  refers 
this  figure  to  Anthomyia  canicularis. 

The  larva  of  Caenosia  vaccarum  BoucM  lives  in  cow-dung,  and  re- 
sembles that  of  Musca  domestica. 

M.  Robineau  Desvoidy  observed  a  female  of  the  genus  Lispe  de- 
positing its  eggs  upon  the  petals  of  a  Nymphaea.  Bouch6,  however, 
describes  the  larva  of  L.  tentaculata  as  living  in  puddles  of  water 
(Pfutzen),  and  also  in  human  excrement ;  it  resembles  that  of  Musca 
stabulans,  but  is  more  pointed  in  front. 

The  larvae  of  the  genus  Pegomyia,  or,  at  least,  P.  Hyoscyami,  de- 
vour the  parenchyma  of  the  leaves  of  various  plants,  living  between 
the  two  surfaces.  Mr.  Haliday  informs  me  that  a  number  of  species 
are  known  to  be  fungivorous,  as  P.  fulgens,  &c.  The  mouth  of  these 
larvae  is  furnished  with  a  corneous  instrument  in  the  shape  of  S,  which 
moves  round  a  small  fixed  point,  enabling  them  to  scrape  up  the  soft 
parenchyma  of  the  leaf. 

Amongst  the  Acalypterae  we  find  the  habits  of  the  majority  agree- 

*  I  have  reared  a  species  of  Anthomyia  from  larve  found  in  rotten  fungi,  closely 
resembling  Reaumur's  fig.  I,  2.  pi.  13.  torn.  iv.  the  lateral  appendages  of  which  are 
bristles  instead  of  membranous  pilose  filaments. 

f  The  occurrence  of  these  larvae  in  the  human  intestines,  although  singular,  may 
be  satis&ctorily  accounted  for  in  various  ways ;  but  at  the  meeting  of  the  £ntomo« 
logical  Society  on  the  4th  of  April,  1840,  Professor  Owen  exhibited  a  Dipterous 
larva  (distinct  from  that  of  Anthomyia  canicularis,  and  wanting  the  lateral  fila- 
ments), several  of  which  had  been  discharged  from  the  urinary  bladder  of  a  patient. 
See,  also,  other  similar  cases,  noticed  in  Germar*s  Mag  vol.  iii.  p.  419.  The  Rev. 
F.  W.  Hope  has  collected  a  great  number  of  cases  of  these  occasionally  intestinal 
larvte  in  his  memoir  on  that  subject. 
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ing  with  those  of  the  Anthomyzides  rather  than  with  the  Creophilss; 
the  larvae  feeding  upon  dead  animal  matter  or  upon  plants,  either  alive 
or  in  a  state  of  decomposition.  The  species  of  Scatophaga  revel  up(m 
excrement,  in  which  also  they  deposit  their  eggs,  which  are  of  an  oval 
form,  but  have  two  broad  divergent  appendages  at  the  upper  end ;  the 
object  of  which  appears  to  be  to  prevent  them  from  sinking  in  the 
matter  in  which  they  are  deposited.  The  larvae  of  this  genus  are  co- 
nical, broadest  behind,  with  the  last  segment  armed  with  twelve  or 
fourteen  fleshy  points.  (Bouch6,  NcOurg,  p.  95, 94. ;  see  also  Rdaumur, 
Mim.  torn.  iv.  pi.  27.) 

The  species  of  Sapromyza,  as  the  name  implies,  are  developed  in 
animal  matters  in  a  state  of  decomposition,  whilst  the  larvae  of  Helo- 
rayza  live  in  fungi ;  that  of  H.  tuberivora,  the  largest  species  in  the 
genus,  inhabits  the  truffle.  This  larva,  observed  by  R^umur  (Mimn, 
tom.  iv.  pi.  27.  fig.  13 — 16.),  has  two  hooks  at  the  anterior  extremity 
which,  as  well  as  the  posterior  extremity,  bears  two  spiracles. 

Bouchd  has  observed  the  transformations  of  Sepsis  cylindrica  and 
Leadiii,  the  larvae  of  which  reside  by  thousands  in  human  excrement. 
They  are  cylindrical,  attenuated  in  front,  with  the  terminal  segment 
conical,  bearing  two  spiracles.  The  pupa  is  shorter,  with  the  two 
spiracular  appendages  of  the  terminal  segment  elongated,  with  a  short 
point  on  their  upper  side.  Mr.  Haliday  informs  me  that  the  larva  and 
pupa  of  S.  cynipsea  do  not  resemble  Bouch^'s  characters  of  the  other 
species.  They  have  the  posterior  extremity  attenuated  and  forked, 
the  spiracles  terminating  the  branches  ;  thus  approaching  the  form  of 
Ephydra. 

The  larva  of  Dorycera  graminum  is  aquatic  ;  it  lives  amongst  the 
leaves  of  water  plants,  and  is  of  a  green  colour.  The  pupa  is  brown, 
the  front  furnished  with  two  small  horns,  and  a  tubercle  is  placed  on 
each  side,  near  the  middle  of  the  body.  De  Geer  has  figured  the 
larvae  and  pupae  of  several  subcutaneous  species  (^Mim,  tom.  vi.  tab.  5. 
fig.  8 — 16.),  but  omitting  the  perfect  state. 

The  larva  of  Ortalis  Cerasi  feeds  on  the  pulpi  of  the  cherry 
(Reaumur,  Mim.  tom.ii,  pi.  38.);  that  of  Dacus  Oleae  feeds  on  the 
olivcy  and  often  commits  great  injury*  It  is  known  to  the  natives  of 
Provence  under  the  name  of  Chiron;  it  is  of  a  whitish  colour;  its 
mouth  is  furnished  with  two  hooks ;  it  at  first  feeds  on  the  young 
leaves,  but  afterwards  penetrates  into  the  fruit.  (See  the  memoirs  of 
Passeriui  on  this  insect  in  the  Giomale  Agrario  Tascano^  No.  10. ; 
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as  well  as  a  memoir  by  Briganti  in  the  Atti  del  Real  InstU.  di  Napoli^ 
torn.  ill.  1822.)  A  small  but  beautiful  allied  insect  has  been  described 
in  detail  by  Mn  MacLeay  {Zool  IL  No.  16.  18.),  under  the  name  of 
Ceratites  citriperda,  the  larva  of  which  feeds  upon  the  pulp  of  ripe 
oranges.  The  male  is  remarkable  for  possessing  two  minute  davate 
filaments  on  the  crown  of  the  head. 

The  females  of  many  of  the  species  of  Tephritis,  and  the  subgenera 
separated  therefrom,  deposit  their  eggs  in  growing  plants  by  the  as- 
sistance of  their  elongated  ovipositor ;  causing  also  the  production  of 
galls  of  large  size,  in  which  the  larvse  reside,  and  the  flies  are  pro- 
duced ;  such  is  especially  Urophora  Cardui.  (R6aum.  M4m.  torn.  iii. 
pi.  44,  45. ;  Swammerdam,  Book  of  Nature^  pi.  45.  fig.  1. ;  Fallen 
in  Swed.  Trans.  1814,  Monogr.  Swed.  Tephritides.)  De  Geer  has 
also  figured  the  history  of  two  species  of  Tephritis.  (Mem.  tom.  vi. 
tab.2.  fig.  6—18.) 

The  lairvae  of  other  species  are  developed  and  reside  in  the  parts  of 
fructification  of  different  plants,  which  they  devour.  Such  is  the  case 
with  Tephr.  Arctii,  which  Mr.  Curtis  states  to  have  been  reared  from 
pupae  found  in  the  calyx  of  Centaurea  Cyan  us.  Its  larva  is  also  stated 
to  be  found  on  Arctium  lappa  and  Leontodon  taraxacum.  M .  Blot  has 
detailed  the  history  of  a  genus  allied  to  Tephritis,  named  Myopites, 
in  ^Bulletin  de  Set.  Nat.  September^  1828.  I  have  reared  two  species 
of  Tephritis  from  subcutaneous  larvse,  namely,  Tephritis  (Euleia)  Ono- 
pordinis,  from  celery  leaves,  to  which  it  is  very  injurious,  and  Tephritis 
( Acidia)  Artemisise,  from  the  leaves  of  chrysanthemums.  I  have  pub- 
lished a  memoir  on  these  two  insects  in  the  Gardener^s  Magazine^ 
March,  1839.  The  larva  of  Trypeta  continua,  according  to  Bouche, 
lives  in  the  berry  of  Rosa  villosa ;  that  of  Psila  Rosse  lives  in  the 
root  of  the  carrot,  to  which  plant  it  is  sometimes  very  destructive. 
(See  Kollar's  Ohnox.  Ins.  transl.  p.  160.)  The  larvae  and  pupae  of 
•  Phytomyza  lateralis  are  found  in  the  centre  of  the  receptacles  of  Py- 
rethrum  inodorum  (corn  feverfew),  there  being  seldom  more  than  one 
in  each.  Mr.  Curtis  has  given  no  description  of  their  preparatory 
states.  The  larvae  of  Ph.  flava  are  subcutaneous  in  the  leaves  of  Sco- 
lopendrium  vulgare  (Doubleday,  in  JSntomoL  Mag.  No.  14.  p.  415.); 
those  of  P.obscurella  in  the  leaves  of  the  holly^  and  those  of  P.  flaviceps 
in  those  of  the  woodbine.  (Haliday,in  ditto,  No.  17*  p.  147.)  The  cheese 
maggot,  so  well  known  for  its  remarkable  saltatorial  powers,  is  the  larva 
of  Piophila  Casei  FaU.    Its  habits  and  structure  have  been  fully  de- 
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tailed  by  Swammerdam  {Book  of  Nature^  pi.  43«)9  as  well  as  by  Kirby 
and  Spence. 

The  larvae  of  Drosophila  cellaris  inhabit  fermented  liquids,  in  cel- 
lars and  similar  places.  They  are  white,  and  have  the  mouth  armed 
with  two  corneous  jaws.  Mr.  Haliday  reared  Drosophila  funebris 
from  pupae  found  in  boleti.  The  puparium  figured  by  Curtis  (jB.  JB, 
p.  473.)  is  oblong-ovate,  with  two  frontal  horns,  setose  at  the  tip,  and 
with  two  shorter  anal  appendages. 

Borborus  nitidus  resides,  in  the  larva  state,  in  rotten  fungi,  as  ob- 
served by  M.  Robert.  (Macq.  Dipt,  tom.ii.  p.  566,)  Mr.  Haliday  has 
given  a  detailed  description  of  the  larva  of  Borborus  equinus  in  his 
monograph  on  the  Borborides,  published  in  the  EntomoL  Mag.  No.  14. 
It  resembles  that  of  Scatophaga  stercoraria  in  general  form.  The  ter- 
minal segment  has  the  usual  conic  protuberances  behind  the  anal 
clefl,  and  its  margin  bears  a  circle  of  smaller  ones  :  the  openings  of 
the  anterior  and  posterior  tracheae  are  of  the  usual  form  ;  the  former 
fan -like,  and  each  of  the  latter  consisting  of  three  oblong  spiracles, 
surrounded  by  a  dark  ring.  The  larvae  of  Ulidia  demandata  was  ob- 
served by  Bouch6  in  old  horse-dung,  by  thousands.  {Naturg,  p.  98.) 

Oscinis  Frit,  is  a  small  species,  which  commits  great  ravages  in  the 
barley  crops  of  Sweden.  Other  species,  allied  to  this  insect,  are  in- 
jurious to  wheat  crops ;  such  are  Chlorops  Pumilionis  (Bjerkander,  in 
Trans,  Acad,  Stockh.  1 778,  and  Markwick,  in  Linn,  Trans,  vol.  ii.), 
also  Chlorops  glabra  ( Westwood,  in  Gardener's  Magazine^  vol.  xiii. 
p.  289.).  Olivier,  also,  in  his  1st  Mimoire  sur  quelques  Inseetes  qui 
aUaqueni  les  Ciriales  (Paris,  1813),  has  described  several  allied  spe- 
cies which  are  injurious  to  wheat  crops.  The  larvae  of  another  species, 
referred  doubtingly  by  Macquart  to  the  same  genus  (Musca  Leprae 
Linn,),  is  considered  as  the  cause  of  the  disease  to  which  the  negroes 
of  South  America  are  subject,  named  Elephantiasis. 

Many  of  the  species  of  Ephydra  frequent  salt  marshy  situations. 
The  larva  of  the  Silesian  species,  E.  salinaria,  was  observed  by  Klug 
in  great  numbers  in  salt  boilers  (Salzsiederei).  The  larva  is  cylindri- 
cal, without  feet,  and  the  terminal  segment  of  the  body  very  long,  and 
terminated  by  a  long  fork,  the  prongs  of  which  support  the  spiracles 
at  the  tip ;  the  puparium  scarcely  differs  from  the  larva  (my  Jig,  132. 
11. ;  Bouch6,  NtUurg.  pi.  6.  fig.  13.). 

The  larvae  of  the  genus  Phora  are  supposed  by  Macquart  to  feed 
upon  moist  or  decomposing  substances ;  although  Bouch6  states  that 
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be  had  seen  many  specimens  of  the  larva  of  Phora  Sphingidis  emerge 
from  the  body  of  a  sphinx,  and  Mr.  Carpenter  found  the  larvae  of 
Phora  atricapella  (Curtis,  B*  E,  p.  437.)  hanging  to  the  pupae  of  Coc- 
cinella,  which  soon  afterwards  underwent  their  transformations.  I  have 
repeatedly  observed,  on  disturbing  the  nest  of  the  common  brown  gar-* 
den  ant,  a  very  minute  species  of  Phora  hovering  over  and  flying  upon 
the  ants.  The  larva  of  Phora  Dauci  {fig*  132.  12.)  was,  however, 
observed  by  Bouch6  in  rotten  radishes ;  it  is  cylindrical,  somewhat 
narrowed  in  front,  and  the  terminal  segment  has  eight  radiating 
pointed  appendages,  and  also  bears  the  two  spiracles  on  its  upper 
side.  The  perfect  insect  materially  differs  from  the  rest  of  the  family 
in  the  neuration  of  the  wings  (^«  132.  id.  Phora — ?  14.  its  antenna). 
Amongst  the  exotic  species  of  this  family  many  exhibit  remarkable 
variations  of  structure :  of  these,  the  more  striking  are  the  splendid 
Rutiliae,  from  New  Holland ;  the  Indian  genus  Celyphus,  in  which  the 
scutellum  is  dilated  into  an  immense  semi-hemispherical  mass^  covering 
the  body,  as  in  the  Scutellarae ;  the  genus  Diopsis  has  the  sides  of 
the  head  extended  into  a  pair  of  long  inarticulate  horns,  at  the  ex<!> 
tremity  of  which  the  eyes  and  antennae  are  placed  {fig*  132. 9.  Diopsis 
Meigenii,  10.  mouth  of  D.  Sykesii).  Wiedemann  has  described  some 
allied  and  equally  singular  genera,  chiefly  from  Brazil ;  and  Diateina 
Holhymenioides  Westw,  (Microtoma  Peleterii  Lap,)  has  exceedingly 
long  legs,  and  antennae  considerably  longer  than  the  body,  greatly 
resembling  the  Hemipterous  genus  Holhymenia. 


Tlie  family  of  the  Dot  flies,  CEstrid^*,  corresponding  with  the  Lin- 
naean  genus  CEstrus  {fig.  132.  I6.  Gasterophilus  Equi),   is  distin- 


*  BiBLiooR.   Refer,  to  the  (EsTRiDis. 

Lnautut,  Om  Renarnas bromskulor  (GSstr. Tanmdi),  inVetensk.  Acad. HandL  1 7S9 ; 

and  in  Act.  Soc.  Upsal.  1741. 
Treiwaid,     Yttef  ligare  Ron,  &c.     Experiments  on  (Estr.  Tarandi,  in  Vet.  Acad. 

Handl.   17S9. 
Artwre,     Observ.  sur  I'Esp.  de  Ver  nomni6  Macaque,  in  M^m.  Acad.  ScL  Paris, 

175S. 
Modeer,     Styng-flt^  slagtet  (Monogr.  (Estrus,  10  sp.),  in  Vetensk.  Acad.  Handl. 

1786. 
FiscAer,  J,  L.      Obflenr.  d.  CEstr.  ovino  atque  bovino,  4  pi.  4to.     Leipdo,  1787  ; 

and  in  Werner's  work  on  intestinal  worms,  Syo.  Leipsio,  1788. 
Braey  Clark.     Obsenr.  on  the  g.  CEstrus,  in  Trans.  Linn.  Soc.  vol.  iii.  1797.  •— 


576  MODERN    CLASSIFICATION  OF    INSECTS. 

guished  from  all  the  other  Athericeraby  having  the  mouth  completelj 
obsolete,  no  other  traces  being  visible  except  two  or  three  minute  fleshy 
tubercles  {fig^  132.  I7.  front  of  head  of  Gast.  Equi),  except  in  the 
genus  Cephenemyia  Lair.  (CEstr.  Trompe),  in  which  both  the  palpi  and 
proboscis  are  visible.  In  Cuterebra,  also,  the  proboscis  is  distinct  and 
retractile.  The  antennae  are  very  short ;  the  terminal  joint  rounded, 
and  emitting  a  dorsal  seta,  thickened  and  articulated  at  the  base  (^fig* 
182. 18.) ;  the  wings  are  divaricate,  the  alulets  very  large,  hiding 
the  balancers.  The  nervures  are  few  in  number,  in  some  they  ex- 
tend to  the  tip  of  the  wing,  as  in  Gasterophilus  Equi ;  in  others  they 
form  cells,  having  the  external  nerve  running  parallel  to  the  margin 
of  the  wing.  These  insects,  whose  habits  are  so  formidable,  and 
whose  economy  is  so  extraordinary,  have  the  appearance  of  large  hairy 
flies,  the  hairs  being  often  coloured  in  transverse  bands. 

Malpighi,  Vallisnieri,  Reaumur  {Mem,  tom.  iv.  m6m.  12.  pi.  34 — 38., 
and  tom.  v.  pi.  9.),  De  Geer  (M4m.  tom.  vi.  tab.  15.),  and  Fischer 
devoted  considerable  attention  to  the  elucidation  of  the  natural  his- 
tory of  this  genus,  but  it  is  to  our  own  countryman,  Bracy  Clark,  that 
we  are  indebted  for  a  history  of  many  of  the  species  of  this  family, 
which  leaves  nothing  farther  to  be  desired. 

Each  species  of  CEstrus  is  parasitic  upon  a  peculiar  species  of 
maramiferous  herbivorous  animal,  and  selects,  with  wonderful  instinct, 
as  the  spot  in  which  to  deposit  its  eggs,  that  portion  of  the  body  of  the 


Ditto,  An  Essay  on  the  Bots  of  Hones  and  other  Animals,  4to.  1815. — Ditto, 

on  the  Insects  called  Obtros  by  the  Ancients,  in  ditto,  tom.  xv.  18S7. 
MaeLetty,  on  the  Insect  called  Oistros  by  the  ancient  Greeks,  and  Asilos  by  the 

Romans,  in  ditto,  tom.  ziv.  1824.  —Ditto,  on  the  (Estrus  of  Mr.  Bracy  Clark, 

in  Zool.  Joum.  tom.  i.  and  v. 
Keftrttein.     Remarques  sur  TOistros  des  Anoiens.      Isis,  1827. 
Leach,  on  the  Arrangement  of  the  CEstrideous  Insects,  in  Wemerian  Trans.  1817. 
Iridore  Geoffroy  Saint  HUaire.     Report  on  Trois  Notices  relatives  k  TExisteuce  de 

rCEstre  chez  THomme,  in  Ann.  Soc.  Ent.  de  France,  tom.  ii,  1 833. 
Metaxa,     Hist,    de  deux  Larres  d*CEstres  extraites  de  1*  Oreille  <i'un  PaysiAi,  in 

M6m.  de  Zool.  Medicale,  8vo.   Rome,  1835. 
•  ?     Vom  (Estrus,  &c.    On  the  (Estrus  which  attacks  Man  in  Peru  (in 

Neuen  Nord.  Beytr.  band  1.). 
Sehrasder*     Organ,  interne  de  la  Larve  de  TGBstre  de  Cheval,  in  Fenissao  Bull. 

1831.  No.  1. 
Numan,     Ueber  die  Bremsen  Larren,  im  Magen  der  Pferde.  8vo.  S  pL   Berlin, 

1837. 
And  the  general  works  of  Meigen,  Curtis,  Wiedemann,  Macquatt,  Fabricins,  ifc. 
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animal  which  is  best  adapted  for  the  welfiu'e  of  its  progeny,  that  is, 
in  places  either  where  the  larvae,  when  hatched,  may  burrow  into  the 
back,  or  other  part  of  the  body,  or  where  the  larvse  may  be  re- 
moved by  the  tongue  of  the  animal  itself  into  its  mouth,  and  thence 
to  the  stomach ;  in  which,  exposed  to  a  temperature  of  more  than  100 
degrees  of  Fahrenheit,  they  remain  until  full  grown^  when  in  either 
case  they  quit  tlie  body,  and  making  their  way  to  the  earth,  un« 
dergo  their  transformations  under  ground.  The  ox,  horse,  ass,  rein- 
deer, stag,  antelope,  camel,  sheep,  hare,  and  rhinoceros  *,  are  the  only 
quadrupeds  hitherto  observed  to  be  subject  to  the  attacks  of  these 
insects^  which  appear  to  instil,  as  their  name  implies,  a  surprising 
degree  of  dread  f  amongst  these  animals  whenever  they  make  their 
appearance.  The  larvae  exhibit  three  principal  variations  in  their  habits, 
being  either  cutaneous,  when  the  grubs  (commonly  called  Wornils, 
Wormals,  or  Worbles)  reside  in  tumours  beneath  the  skin  of  the 
animal  attacked ;  cervical,  when  the  grubs  burrow  into  the  maxillary 
and  frontal  sinuses  through  the  nostrils ;  or  gastric,  when  the  grubs, 
called  in  this  case  bots,  are  introduced  into  the  stomach.  It  would 
seem,  however,  that  these  insects  occasionally  extend  their  attacks  even 
to  man ;  Humboldt  having  observed  some  of  the  South  American 
Indians  whose  abdomen  was  covered  with  small  tumours,  produced,  as 
was  supposed,  by  the  larvae  of  some  CBstrus.  Moreover  larvae,  ap- 
parently belonging  to  this  &mily,  have  been  extracted  from  the  maxil- 
lary and  frontal  sinuses  of  the  human  body.  (Latreille,  R,  An*  v.  502.) 
For  further  notices  upon  the  occurrence  of  larvae  of  this  family  in 
the  human  body,  I  must  refer  to  a  Memoir  by  Say,  in  the  Transae* 
Hens  of  the  Acad,  of  Natural  Scienc,  PhUadelph*  vol.  ii.,  and  Bull. 
Seienc.  Nat^  1823,  part  8.,  in  which  is  contained  the  description  of  a 

*  An  (Estrideotu  laxra,  obtained  fVom  the  body  of  a  rhinoceros,  is  contained  in 
the  Museum  of  the  Collie  of  Surgeons.  The  imago  is  not  known.  Can  it  be  the 
Zimb?  M.  Rob.  Desfoidy  has  communicated  to  the  Academic  des  Sciences  a 
notice  of  the  occurrence  of  one  of  these  insects  in  a  badger  (  Complea  Bendus,  1 8S6, 
No.  2.) ;  and  M.  Vallot,  their  existence  in  the  bodies  of  monkies.  (See  the  memoir 
of  M.  Saint  Hilaire,  noticed  above. )  M.  V.  Audouin  has  shown  me  the  larra  of 
an  (Estrus  which  infests  Antilope  redunca,  which  is  remarkable  for  having  some  of 
the  central  segments  of  the  body  furnished  with  very  large  fleshy  tubercles ;  like- 
wise the  larva  of  another  exotic  species,  which,  instead  of  the  ordinary  double  row 
of  reflexed  points,  is  entirely  covered  with  minute  homy  acute  tubercles,  the  sides 
of  which,  when  magnified,  are  found  to  be  serrated. 

t  See  p.  54a  atU^,  for  a  notice  of  the  controversy  between  Messrs.  B.  Clark  and 
MacLeay,  relative  to  the  otcrftf  of  the  ancients. 

VOL,  H.  P  P 
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latva  not  exactly  agreeing  with  any  of  the  known  species  of  CEstri- 
deous  larv8B,  and  which  Dr.  Brick  had  himself  extracted  from  a  tu- 
mour in  his  thigh.  Mr.  £.  Doubledajs  whose  recent  Entomological 
tour  in  America  has  added  such  stores  of  novelties  to  our  museums, 
has  informed  me  that  he  suffered  from  the  presence  of  a  larva  in 
the  calf  of  one  of  his  legs,  which  unfortunately  he  destroyed.  M. 
Goudot,  the  Entomologist,  whilst  travelling  in  America,  was  also  si- 
milarly attacked.  Mr.  Howship  has  also  described  two  cases  observed 
in  South  America,  in  one  of  which  the  larva  was  found  in  the  back, 
and  in  the  other  in  the  scrotum.*  He  has  also  published  a  figure  of  one 
of  these  larvae.  A  similar  case  to  the  last  has  also  been  recorded  by 
M.  Roulin,  and  M.  Gu^rin  has  also  communicated  another  case  from 
Martinique  to  the  Academic  des  Sciences,  upon  which  M.  I.  G.  Saint 
Hilaire  has  published  a  report  in  the  Ann.  Soc,  Ent.  de  France^  1833, 
p.  518.,  and  see  also  a  notice  by  M.  V.  Audouin  of  an  additional  case 
in  the  same  volume,  App.  p.  65.  Likewise  the  Mag.  of  Nat,  Hist,  No. 
27.,  and  Arture's  Mimoire  tur  FEspeee  de  Ver  nommi  Macaque. 

The  larvae  of  the  CEstridae  are,  in  general,  thick  fleshy  grubs,  some- 
what attenuated  towards  the  head^  not  furnished  with  legs.  Their  body 
is  composed  of  1 1  segments,  exclusive  of  the  head ;  furnished  with 
minute  tubercles  and  spines,  the  latter  often  arranged  in  rows,  which 
facilitate  their  progression,  and  are  the  cause  of  great  irritation  to  the 
animals  upon  which  they  are  parasitic.  The  chief  respiratory  organs 
are  placed  upon  a  scaly  plate  at  the  posterior  extremity  of  the  body, 
which  is  thicker  than  the  anterior.  It  would  seem  that  the  mouth  of 
the  cutaneous  larvae  is  composed  only  of  fleshy  tubercles,  whilst  that 
of  the  cervical  and  gastric  species  is  always  furnished  with  two  strong 
unguiform  appendages.  How  far  these  larvae  (which  subsist  on  the 
purulent  humours  secreted  by  the  animals  on  which  they  are  para- 
sitic, and  originating  in  the  irritation  produced  by  their  presence)  are 
really  detrimental  to  the  animals  on  which  they  are  parasitic,  is  a  mat- 
ter of  controversy.  Mr.  B.  Clark,  whose  long  experience  in  veterinary 
matters  gives  great  weight  to  his  opinion,  maintains  that  they  are 
rather  beneficial  than  otherwise ;  a  contrary  opinion  has  been  main- 
tained by  Mr.  Sells,  in  a  memoir  on  these  insects  presented  to  the 
Entomological  Society,  as  well  as  by  some  other  authors.  (See  Kollar, 
Obnox.  Ins.  Translai.)    Tlie  pupa  state  is  passed  under  ground,  the 

*  «  Some  account  of  two  cases  of  inflammatory  tumour  produced  by  (Estrus 
humanus.** 
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skin  of  the  grub  becoming  a  cocoon  for  the  inclosed  nymph,  as  in  the 
other  insects  undergoing  a  coarctate  transition. 

The  horse  bot-fly  deposits  its  eggs  on  the  hairs  of  those  parts  of 
the  horse,  which  can  be  easily  reached  by  the  tongue  of  the  animal,  by 
which  means  the  larvae  are  conveyed  into  the  stomach.  The  larvae 
of  this  species  (^«  132.  19.)  are  very  strongly  armed  with  short  thick 
spines,  directed  backwards*,  and  arranged  in  double  transverse  rows 
at  the  base  of  each  segment  of  the  body ;  the  head  is  \ery  small ;  its 
upper  part  is  produced  into  two  tubercles,  which  may  possibly  be  ocelli; 
the  maxillae,  judging  them  to  be  such  from  their  situation,  are  a  pair 
of  very  strong  hooks,  bent  outwards ;  rather  above  and  between  the 
base  of  these  organs  is  a  pair  of  much  smaller  slender  corneous  organs, 
which  must  be  the  mandibles,  and  which  do  not  appear  to  have  been 
previously  noticed  (^.  102.  ao.  head  of  the  larva  of  G.  Equi)  in  this 
larva.  The  spiracles  are  numerous,  placed  at  the  posterior  part  of  the 
body,  but  defended  by  the  folds  of  the  terminal  segment. 

Mr.  Newport  has  given  a  highly  magnified  figure  of  the  head  of  the 
larva  of  GBstrus  Ovis,  which  lives  in  the  firontal  sinus  of  the  sheep  (art. 
Insect  in  CycL  o/AncU.  p.  23.),  in  which  the  front  of  the  head  is  simi- 
larly produced,  but  each  side  is  furnished  with  two  minute  ocelli ; 
towards  the  front  of  the  head  are  the  horny  mandibles  ?,  much  longer 
than  in  CE.  Equi,  hook-like,  and  directed  backwards,  whilst  the  max- 
illae ?  are  still  smaller  hooks,  directed  inwards.  This  larva  is  destitute 
of  the  recurved  spines ;  it  is  furnished  with  two  spiracles  at  the  ex- 
tremity of  the  body,  which  are  defended  from  injury  in  the  same  man- 
ner as  in  the  horse  hot. 

In  the  larvae  of  CEstrus  Bovis,which  reside  in  the  large  open  tumours 
of  the  backs  of  horned  cattle,  we  find  a  double  modification  of  struc- 
ture, admirably  in  accordance  with  their  habits.  Residing  immov- 
ably in  a  fixed  spot,  they  do  not  require  the  strong  mouth-hooks  which 
the  horse-bot  employs  to  retain  it  in  its  station  in  the  stomach,  where 
it  is  of  course  subject  to  a  variety  of  action ;  the  parts  of  their  mouths 
are  therefore  soft  and  fleshy ;  on  the  other  hand,  the  extremity  of  the 
body  being  exposed  at  the  orifice  of  the  tumour,  it  is  in  this  part  of 
the  insect  that  the  two  large  principal  spiracles  are  found.  When 
full  grown,  they  push  themselves  backwards  out  of  the  tumours,  and 

*  We  hare  seen  in  many  instances  that  spines  of  this  kind  are  employed  in 
progression ;  hence  their  importance  in  enabling  the  larva  to  make  its  way  out  of 
the  stomach  of  the  horse  to  the  earth,  when  full  grown. 

PP  2 
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&1]  to  the  ground,  in  which  they  undergo  their  chsnges ;  the  frMii  of 
the  larva  skin  forming  a  kind  of  flat  cap,  on  scalug  off  whici)  tbe  bead 
of  the  real  pupa  is  seen  (^.  ISS.  i.). 

These  variations  in  the  larve  of  these  three  species  render  tbe  es- 
tablishment of  at  least  three  genera  requisite  for  tbe  British  species. 
In  the  very  admirable  memoir  of  Fischer  ample  details  are  given  of 
the  larvK  of  the  (E.  Bovis  and  Ovis. 


The  second  general  section  of  the  order  Diptera,  or  those  fonning 

the  fifUi  Btirps,  is  composed  of  a  small  group  of  parasitic  insects  of 

very  peculiar  structure,  forming  the  Linnajan  genus  Hippobosca* 

Fig.  1S3. 


(Jig.  13S.  a,  Hipp,  equina) ;  and  differing  from  tbe  flies  composing 
the  former  section,  in  the  structure  of  tlie  mouth,  the  immersion  of  the 
antennce  within  the  head,  and  of  the  latter  within  the  firont  of  the 
thorax ;  the  denticulation  of  the  tarsal  claws,  and  the  nature  of  thetr 
traniformatioiu. 

These  differences,  with  others  of  minor  importance,  induced  La- 
treille  to  form  these  insects  into  a  primary  section,  which  he  at  first 
named  Coleostoma  (ffuL  NaL,  t.  ii.  S65.),  and  afterwards  Eprobos- 
cidca.     This  name  Dr.  Leach,  who  considered  these  difl^rences  suf- 
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iladftr,  in  GotheUirgska  Handlung.  Velenikap.    St  9.  p-  S6. 
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ficientlj  strong  to  warrant  the  establishment  of  the  insects  into  a 
distinct  order,  changed  to  Omaloptera,  which  MacLeaj,  with  more 
precision,  altered  to  Homaloptera,  regarding  it  howoTer  merely  as  an 
osculant  group.  In  the  more  recent  works  of  Latreille,  they  are 
still  recorded  as  a  primary  section  of  the  order  Diptera,  mider  the 
name  of  Pupipara  (suggested  by  Reaumur's  name  of  Nymphipares). 
Although  Dr.  Leach  has  been  followed  by  several  English  Ento- 
mologists, it  will  be  seen  that  Messrs.  Kirby  and  Spence  introduced 
the  Pupipara  amongst  the  Diptera ;  and,  indeed,  when  we  consider 
the  modifications  to  which  the  true  Diptera  are  subject  in  every  ma- 
terial character  —  mouth  antennae,  transformations  —  we  are  fully 
warranted  in  retaining  tliese  insects  in  the  order  Diptera,  as  well  as 
in  considering  it  to  be  possible  that  other  Diptera  will  be  found  in- 
termediate between  them  and  the  true  Diptera. 

These  insects  form  two  families,  Hippoboscidse  and  Nycteribiidse. 
The  HiPPOBOSCiDA  (or  the  Coriacea  Lair.)  have  the  head  always  an- 
terior and  distinct ;  the  legs  are  short  and  robust,  widi  the  5th  joint  of 
the  tarsi  the  longest.  The  head  of  these  insects  is  generally  circular 
{fig.  1S3*  3.  head  of  H.  equina  above,  4.  beneath),  and  is  closely  united 
to  the  thorax,  being  inserted  without  any  distinct  nedc  into  the  frontal 
cavity  of  the  latter;  the  eyes  are  oflen  very  large,  occupying  the  entire 
sides  of  the  head ;  the  anterior  part  of  the  head,  or  clypeus,  is  distinct, 
and  separated  by  a  curved  impression  from  the  latter.  This  clypeus 
is  of  a  reversed  heartshaped  form,  having  the  antennae  immersed  in 
the  anterior  angles ;  these  organs,  when  extracted,  are  either  of  a 
rounded  shape,  having  several  bristles  arising  from  their  external  part 
(Jig*  ISS*  fi«  ant.  of  H.  equina),  or  plate-like  and  bristly.  Many  er- 
roneous views  have  been  entertained  respecting  the  structure  of  the 
mouth ;  and  the  opinions  of  authors,  upon  the  affinities  of  these  insects, 
have  thence  been  very  unsettled.  It  is  only  very  recently  that  the  true 
formation  has  been  shown  by  Curtis,  Latreille,  Newport,  Dug6s,  and 
in  the  posthumous  work  of  Lyonnett,  whose  views  I  have  confirmed  by 
dissection,  whereby  I  am  enabled  to  add  a  few  observations  to  what 
has  been  previously  recorded.  The  anterior  portion  of  the  under  sur- 
face of  the  head  in  Hippobosca  is  covered  with  a  membranous  plate, 
which,  at  its  apex,  is  furnished  with  a  small  central  orifice,  and  at  the 
sides  with  a  pair  of  coriaceous  plates,  narrow,  elongated,  and  bristly, 
extending  beyond  the  firont  of  the  head,  and  forming,  when  in  inaction, 
a  kmd  of  rostrum,  as  in  fig,  1SS«  ii« 
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.  In  the  inner  part  of  the  head,  between  the  roots  of  the  antennae, 
arises  an  elongated  fleshy  lobe,  which,  when  in  action,  is  folded  back, 
extending  quite  to  the  hinder  extremity  of  the  cavity  of  the  head,  and 
capable  of  protrusion,  having  at  its  extremity,  but  placed  so  as  to 
point  forwards,  a  long  curved,  horny,  slender,  and  nearly  tubular  seta» 
channeled  along  its  upper  edge,  and  dilated  at  its  base,  receiving  in  its 
upper  channel  two  other  setae*  of  unequal  thickness,  but  of  equal  length 
(fig*  133.  8.),  The  apex  of  these  three  setae  passes  through  the  mi- 
nute orifice  above  mentioned  (Jig*  133.  7.)^  and  when  at  rest  is  to 
be  observed  sheathed  between  the  two  coriaceous  valve-like  plates  ; 
but  when  in  action  the  internal  lobe  is  pushed  forward,  and  the  setas 
are  conjointly  porrected  (passing  through  the  minute  orifice  like  a 
thread  through  the  eye  of  a  needle),  their  basal  portion  extending  as 
&r  as  the  base  of  the  rostriform  plates.  It  is  exceedingly  difficult  to 
trace  the  analogies  presented  by  these  various  organs.f 

The  three  internal  setae  being  of  unequal  size,  and  consequently 
single  organs,  cannot  represent  either  mandibles  or  maxillae,  and 
roust  therefore  be  regarded  as  the  analogies  of  the  labrum,  lingua,  and 
labium ;  the  mentum  must  therefore  be  the  base  of  the  latter,  an4 
cannot  be  regarded  as  represented  by  the  membranous  plate  covering 
the  front  of  the  underside  of  the  head,  as  described  by  Mr.  Curtis. 
What  then  are  the  two  rostriform  plates  ?  these  being  double  must 
represent  either  mandibles,  maxillae  (as  doubtingly  described  by 
Curtis,  Dug^s,  and  Newport),  maxillary  palpi,  as  supposed  by  I/a* 
treille,  or  labial  palpi  or  labial  lobes,  as  regarded  by  Dufour.  The 
two  latter  analogies  would  be  negatived  by  the  existence  of  a  distinct 
and  separate  internal  labium.  They  can  scarcely  be  maxillary  palpi, 
because  the  maxillae  are  not  developed,  whilst  their  situation,  arising 
from  the  underside  of  the  head,  seems  to  imply,  regard  being  had  to 
the  other  parts  of  the  mouth,  that  they  cannot  represent  either  man- 
dibles \  or  maxillae.     Moreover  there  are  only  a  single  pair  of  these 

*  Latreille  states  this  instrument  to  be  composed  of  two  setat,  and  Dug^  of  four. 
I  have  only  found  it  to  consist  of  three,  as  has  also  Curtis. 

f  Dug^  (in  his  Mtmovr  on  Pulex),  Curtis,  Newport  (art.  Imeet,  in  CVe2.  Ana^ 
tamy),  and  Percheron  {Gen.  tUt  Itu.  Dipi,  pi.  6,)  have  attempted  to  trace  these 
analogies,  and  have  arrived  at  various  conclusions. 

\  That  they  are  not  mandibles,  seems  to  result  from  the  non<^development  of 
maxillflB,  the  latter  existing  in  all  Diptera  which  possess  the  former.  I^treiUe  has 
observed  that  "  dans  les  Melophages  la  base  des  lames  du  8U9oir  est  recouverte  par 
deux  petites  pieces  coriaces,  triangulaires,  r^unies,  et  formant  une  sorte  de  labre. 
EUes  semblent  representor,  en  petit,  les  deux  pieces  qui  recouvrent  la  base  de  la 
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organs,  and  I  recollect  no  instance  in  the  Diptera  in  which  mandibles 
exist  without  maxillae,  or  maxillae  without  maxillary  palpi.  If  we 
look  at  the  usages  of  these  organs,  a  very  material  variation  must 
exist  in  the  manner  of  taking  the  food ;  the  rostriform  plates  must 
perform  the  office  of  the  palpi  in  the  other  Dipterous  families,  to  clear 
awaj  the  hair  or  feathers  from  the  spot  in  which  the  long  setse  are  to 
be  thrust ;  the  largest  of  which  setse  forms  a  canal  for  the  ascent 
of  the  nutritive  fluids  into  the  pharynx.  In  the  other  Diptera,  this 
is  effected  by  the  assistance  of  the  large  fleshy  labial  lobes,  acting  as 
suckers  to  draw  these  fluids  to  the  surface  of  the  skin  ;  but  here  these 
are  wanting,  and  consequently  there  can  be  no  suction ;  but  this  is 
easily  accounted  for,  from  the  great  length  of  the  internal  setee,  which 
must  penetrate  far  deeper  than  those  of  the  other  Diptera,  excepting 
those  of  the  Gnat,  in  which,  owing  to  this  peculiarity,  the  labial  lobes 
are  very  slightly  developed. 

These  insects  are  of  small  size,  and  much  clothed  with  bristles,  and 
have  been  termed  by  French  authors.  Spider-flies ;  they  reside  upon 
quadrupeds  and  birds,  running  with  great  agility,  and  oflen  sideways, 
and  burying  themselves  amongst  the  hair  or  feathers.  The  body  is 
short  and  depressed,  covered  with  a  tough  leathery  skin.  Latreille 
lays  it  down  as  a  rule,  that  the  Pupipara  are  destitute  of  ocelli,  but 
this  is  not  the  case ;  none  exist  in  Hippobosca ;  in  Craterina  they  are 
very  obscure,  and  sunk  in  3  minute  foveolae,  but  in  Ornithomyia  they 
are  quite  distinct,  as  Dufour  observed :  the  thorax  is  dilated  behind, 
having  2  spiracles  on  each  side  ;  Latreille  has  discovered  the  posterior 
pair  in  the  forest  fly  (Hippobosca),  which  Dufour  had  overlooked, 
situated  near  the  base  of  the  balancers.  Curtis  also  observed  4  in 
Stenepteryx.  Latreille  described  10  spiracles  in  the  abdomen  of  the 
sheep  tick  (Melophagus),  but  Lyonnett^  with  still  greater  precision, 
discovered  two  pairs  of  thoracic,  and  seven  pairs  of  abdominal  spiracles 
in  the  last  named  insect.  The  wings,  when  present,  are  either  in- 
cumbent, or  divaricate,  and  are  always  accompanied  by  balancers ; 
the  apical  nervures  of  the  former  in  some  species  are  very  indistinct, 
(^.  133.  6.  wing  of  Hipp,  equina;  13.  wing  of  Stenepteryx  Hirun- 


trompe  de  la  puce,**  (  R.  An.  torn.  ▼.  p.  5S9. ) ;  that  is,  the  maxille,  in  which  view 
of  the  subject  the  large  lateral  lobes  of  the  mouth  in  these  ioaects  would  neces- 
sarily represent  maxillary  palpi.  Mr.  Curtb  has  figured  these  **  petites  pi^es,**  in 
OmithomyiOf  as  anterior  lobes  of  the  mentum,  and  Mr.  Newport,  in  Oxypterum,  as 
undeveloped  mandibles. 
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dinb).  In  others,  the  wings  and  balancers  are  entirely  wanting,  the 
legs  are  short  and  strong,  and  terminated  by  very  powerful  denticu- 
lated claws  {fig.  133. 12.). 

The  abdomen  is  covered  with  a  continuous  membrane,  capable  of 
great  distension,  which  occurs  in  the  females,  the  larvae  hatching  and 
being  nourished  in  that  situation  until  they  have  assumed  the  pupa 
state,  when  each  is  deposited  in  the  shape  of  a  soft  white  roundish 
egg  notched  at  one  end,  without  any  trace  of  articulation,  and  nearly 
as  large  as  the  abdomen  of  the  parent  fly  {fig*  133. 0.).  Subsequently 
this  puparium  becomes  hard,  and  dark  coloured,  and  within  this  pupa- 
rium  the  real  pupa  {fig*  133. 10.)  is  found,  and  from  which  the  fly 
escapes  by  scaling  off  the  notched  extremity  of  the  case.  Although 
these  insects  are  furnished  with  a  pair  of  remarkable  ovaries,  their 
progeny  consists  but  of  a  single  pupa,  after  the  exclusion  of  which 
the  abdomen  becomes  shrivelled  and  contracted. 

Mr.  MacLeay  considers  that  the  Pupipara  effect  the  passage  be- 
tween the  classes  of  Haustellata  and  Arachnida.  Mr.  Curtis,  however, 
in  his  observations,  has  endeavoured  to  show  that  a  more  natural  tran- 
sition is  effected  between  the  Mandtbulata  and  Arachnida,  by  means 
of  the  voracious  Cicindelidas  and  the  spiders.  The  instances  which 
he  has  adduced  in  support  of  this  view,  appear  to  me  to  be  remote 
analogies,  whilst,  on  the  other  hand,  the  connexion  between  the  Hip- 
poboscidae  and  Nycteribiidas,  and  certain  Arachnida  is  so  strong  as 
to  become  almost  an  affinity.  The  latter,  it  is  true,  are  not  the 
typical  Arachnida,  or  Spiders,  as  might  be  imagined  from  the  verna- 
cular French  name  given  to  these  insects,  expressive  of  their  resem- 
blance to  spiders  —  <'  mouches  araign^es,"  but  to  others  which 
have  not  hitherto  been  regarded  as  affording  so  strong  a  relationship, 
namely,  the  Acarideous  Arachnida  or  Ticks.  This  relationship  is  so 
strong,  as  regards  habits  and  economy,  that  there  is  no  wonder  that 
one  of  the  Hippoboscidse  should  be  called  the  Sheep-tick.  Whilst, 
if  we  look  at  the  construction  of  the  mouth,  we  have  precisely  the 
same  number  of  organs,  the  external  pair  of  which  are  exactly  similar 
to  the  rostrifiNrm  plates  of  the  Htppoboscidae.  (  Vide  M.  Audouin's 
admirable  paper,  in  the  Ann.  Sc.  Nat  torn.  xxv.  pi.  14.) 

These  insects  vary  greatly  in  the  animals  they  inhabit.  The  spe- 
cies of  Ornithomyia,  Stenepteryx  (remarkable  for  the  narrowness  of 
its  wings),  and  Oxypterum  are  parasitic  upon  various  kinds  of  birds 
(see  Curtis) ;  those  of  Hippobosca  upon  quadrupeds^  especially  the 
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horse,  as  well  as  occasionally  upon  oxen  ;  Lipoptena  Cervi  *  Nitzsch 
(Ped.  Cervi  Panzer  Ins,  Germ,  51.  15.},  upon  the  stag ;  Melopha- 
gus  ovinus  {fig,  133.  ii.)  upon  the  sheep.  Lipoptena  Phyllostomatis 
Niizsch  (  Voyage  of  Prince  Maximilian  of  Bavaria  ;  and  Perty,  Del, 
An,  art.  Bras,  pi.  %1,fig,  16.),  infests  a  Brazilian  species  of  bat.  The 
genus  Strebla,  of  which  I  possess  several  species,  are  likewise  pa- 
rasitic upon  the  same  tribe  of  animals,  as  are  also  all  the  Nycteribise. 
Nitzsch  also  describes  a  minute  insect  which  is  parasitic  upon  the 
honey  bee,  as  a  <<  genus  Epizoicum  Dipteris  affine,"  under  the  name 
of  Braula  caeca,  in  which  the  head  is  vertical,  broad,  triangular,  with 
antennae  apparently  resembling  those  of  Stenepteryx,  each  being 
formed  of  two  lobes ;  the  eyes  and  ocelli  are  wanting,  the  thorax 
short,  bipartite,  apterous ;  the  abdomen  continuous,  with  the  latter 
broader  and  oval ;  legs  six,  short  with  5-jointed  tarsi.  It  is  figured  by 
Ahrens  in  his  Fauna,  fosc.  6.  Nitzsch  only  notices  that  of  four  hive 
bees  given  to  him  by  Keferstein,  each  was  infested  with  a  single  Braula, 
but  M.  Stem,  whose  observations  are  given  by  Kollar,  observed  as 
many  as  eleven  on  a  single  queen  bee.  (  Treaiise  on  Obnox,  Ins,  TransL 
p.  74.)  Authors  have  overlooked  the  figures  given  of  this  insect  by 
Reaumur  {Mim.  tom.  v.  pi.  SS,fig.  1 — 4.). 

Various  remedies  are  suggested  by  Kollar  against  the  attacks  of 
such  of  these  insects  as  infest  domesticated  animals  or  birds.  (  Treatise 
on  Obnox,  Ins,  TransL)  See  Reaumur  {Mim,  vol.  vi.  14th  M^m. 
pi.  48.)  H^,  Equina^  tom.  iv.  3d  M6m.  pi.  11.  (Stenepteryx  Hirun-^ 
dinis)  ;  —  De  Greer  (M6m.  vol.  vL  tab.  16.  Hippob.  equina  and  Orni- 
thomyia  avicularia);  —  Lyonnett,  Posth,  Researches^  pi.  1,  2, 3.  (Melo- 
phagus  ovinus);  —  Dufour,  in  the  memoirs  above  referred  to;  —  and 
Curtis  {Brit.  Ent.  pi.  14.  122.  142.  421.  585.),  for  further  details  of 
these  insects. 


The    second  family   of  the  stirps    Pupipara  (Nyctkribiidje  f ) 


*  Thb  species  possesses  very  short  rudiments  of  wings  and  halteres.  In  lirjclo- 
phagus  ovinus  (^^.  1S3.  11.)  both  the  wings  and  halteres  arc  wanting,  being  the 
only  instance  1  am  acquainted  with,  except  in  the  species  of  Molobrus  noticed  by 
Mr.  Haliday  under  the  name  of  Chionea  venatica,  in  which  halteres  are  wanting. 
(See  Generic  Synopsis;  Molobrus.) 


f    BiBLIOOB.     RkFXR.    to   THC    NvCTERIBtlDJI. 

Montagut,  in  Trans.  Linn.  Soc.  London,  t.  11.  1813.  (Nycteribii). 
VOL.   II.  Q  Q 
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Phthiromyia  Latr,),  composed  of  the  single  genus  Nycteribta  (y%r. 
133. 14.  15.,  N.  Sjrkesii  W€stw,\  has  the  head  very  small  and  dorsal, 
not  being  received  into  a  deep  anterior  excavation  of  the  prothorax 
{Jig*  133.  16.  head  above,  17.  beneath,  18.  sideways).  The  antennae 
are  very  short  and  biarticulate.  The  mouth  consists  of  two  large 
lateral  setose  valves,  and  a  central  style,  which  I  found  to  enclose 
several  setae,  thus  perfectly  analogous  to  the  mouth  of  the  Hippobos- 
cidae.  They  have  neither  wings  *  nor  balancers,  but  the  intermediate 
legs  are  connected  at  the  base  with  a  pair  of  strong  comb-like  organs, 
{fig*  133.  10.),  which  are  the  probable  representatives  of  the  wings. 
The  thorax  is  flat,  and  singularly  constructed,  and  the  first  abdominal  seg- 
ment is  very  shorty  and  on  its  ventral  surface  armed  with  a  row  of  strong 
short  bristles  {Jig>  133. 21.  under  side  of  thorax,  and  base  of  abdomen). 
The  legs  are  very  long,  with  the  basal  joint  of  the  tarsi  exceedingly 
long  and  articulated,  jsmd  the  terminal  ungues  very  strong  and  hooked 
iJh'  ^^^'  ^0*)*  '^^  under  side  of  the  extremity  of  the  abdomen  of 
the  male  is  furnished  with  two  elongated  slender  incurved  appendages 
{Jig,  133.  24.  N.  biarticulata  $  )  ;  that  of  the  female  is  destitute  of 
exserted  organs,  except  in  the  last  named  species,  in  which  there  are 
two  elongated,  clavate,  and  setose  styles  {Jig*  133.  23.).  The  only 
species  hitherto  discovered  live  upon  the  bodies  of  bats,  and  compose 
the  genus  Nycteribia  Latr,y  Phthiridium,  Hermann^  In  my  memoir 
on  this  genus,  I  described  the  puparium  {Jig^  133.  22.)>  which  I  had 
succeeded  in  extracting  from  the  abdomen  of  a  large  Indian  species 
(N.  Sykesii  Westw,)^  thus  further  proving  its  relation  to  Hippobosca. 


I  think  this  the  fittest  place  to  notice  some  anomalous  insects  of 
minute  size  communicated  to  me  by  J.  Hogg,  Esq.,  F.L.S.,  discovered 
by  him  inhabiting  Spongilla  fluviatilis,  and  respecting  whose  natural 
relations,  and  even  the  order  to  which  they  belong,  I  am  in  doubt. 


Dufour,  in  Ann.  Sci.  Nat  AprD,  1831  (Nycteribia). 
Gu^rin,     Icon.  11.  An.  Ins.  (Nyct.  Westwoodii;. 
Jlardwiche,  Gen.     Drawings  of  Indian  Ins.  in  Brit.  Museum. 
IVeitwood,  in  Trans.  Zool.  Soc.  vol.  i.  (Monogr.  Nycteribia). 


*  Such  at  least  is  the  case  witli  all  the  hitherto  described  species.  Mr.  Mac 
I^eay  has,  however,  shown  me  a  species  from  the  West  Indies  possessing  sliort 
wings. 
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They  are  scarcely  more  than  one-eighth  of  an  inch  in  length,  and  have 
six  moderately  long  slender  legs.  They  have  at  first  sight  the  appear- 
ance of  Aphides,  being  apterous,  with  two  long  slender  antennae,  and 
the  mouth  consists  of  four  naked  setae,  equalling  the  antennae  in  length, 
and  porrected ;  they  arise  in  pairs,  and  are  not  enclosed  in  any  sheath 
nor  are  they  palpigerous.  The  body  is  clothed  with  numerous  long 
hairs^  and  each  of  the  abdominal  segments  is  furnished  at  the  sides  with 
a  pair  of  long  flattened  articulated  filaments,  somewhat  like  those  of  the 
larva  of  Sialis  lutaria,  which  are  evidently  organs  of  respiration,  and 
kept  in  constant  agitation  in  their  watery  abode.  I  know  no  insects 
of  which  these  animals  can  be  considered  as  the  larvae  * ;  whilst  as 
they  possess  certain  points  of  resemblance  with  the  permanently 
apterous  Coccidae  and  Aphidae,  it  is  not  impossible  that  they  may  liave 
arrived  at  the  imago  state.  I  must  refer  for  further  details  to  the 
description  and  figures  which  I  have  presented  to  the  Entomological 
Society  of  London. 

*   Can  they  be  the  larvae  of  the  anomalous  genus  Acentropus? 


THE    END. 


London t 

Printed  by  A.  SpomawooDB, 
N  ew-StrectJSquare. 


SYNOPSIS 


OF    THE 


GENERA   OF   BRITISH    INSECTS.* 


Class.  HEXAPOD  METAMORPHOTIC  INSECTS. 

Subclass  I.     Mouth  with  Jams, 

Ordbr  I.     COLEOPTERA  ilrtfto^/^.      (Elbuthbrata   Fabr.y  Elttro- 

PTBRA  CUnrv.) 

Sect.  I.     PxNTAMKRA  LotreUU. 

Tribe  1.      ChOopodomorpha  HacLeay. 
Subtribe  1.     Adephaga  CUirv. 

Sdrps  1.      Geodephaga  MacLeay. 

Family  1.     CICINDELID^  Kirby.  (Cicindela  JLtim.) 
CICINDELA  Xtmt,  ^.     BiTPRXSTU  p.  Geoffiroy.      6  sp.     de,  eampestrU  Linn. 

Anterior  tarsi  ^  with  the  three  basal  joints  elongated  and  dilated ;   elytra  oblong, 
ovate,  depressed ;  thorax  subquadrate.     Curt.  Brit  Entomol.  pi.  I. 

Family  2.     CARABIDJE  Leach.     (Carabiu  Linn,) 

Subfamily  1.     Braehinides  Westw.     (Brachinidie   MacLeayf 
Tnincatipennes  Latr.) 
DRTPTA  Fabr.     Caeabus  p.  Margh,     1  sp.      D,  emarginata  Fabr.     Curt.  454. 
Basal  joint  of  antennae  very   long ;   thorax  long,  cylindric ;  penultimate  joint 
of  tarsi  bilobed ;    palpi  with  the  last  joint  securiform. 
POLYSTICHUS^o»e2b'.   Galxxita  p.  Fa^.   1  sp.    P,  vitUUug  BnxlU,   Curt223. 
Depressed ;  head  triangular  ;    thorax  suboordate ;  palpi  long ;  tarsi  simple ;  men- 
tum-tootb  triangular. 
ODACANTH  A  PayA.   ArrxLABUsp.Xmn.  Isp.   ^tt«2.  mefaiiMnw  Linn.  Curt.227. 
Thorax   long,   cylindric ;    tarsi    simple ;    basal  joint  of  antenn«  short ;   head 
broader  than  the  thorax. 
DEMETRIAS  BondU.      RBrrzoPHiLus  Leach.     4  sp.     Carab,  atrieapiOut  Linn. 
Depressed  ;  thorax   cordate;  penultimate  joint  of  tarsi  bilobed ;  second  joint  of 
antenna  short ;  claws  simple.     Curt.  110. 
DROMIUS  BoneBi.     Dsmrrias   p.    Pam,     19  sp.     Carab.    ^maeulaiui   Linn. 
Depressed  ;  thorax  subcordate ;  tarsi  simple ;  second  joint  of  antennas  as  long  as 
third;  last  joint  of  max.  palpi  truncate.     Curt.  231. 


*  Throughout  this  Synopsis,  the  first  line  of  each  genus  comprises  the  following 
particulars  :  —  I.  Name  of  the  genus ;  2.  name  of  its  founder ;  3.  synonyme  of  the 
genus;  4.  author  of  the  synonymical  genus;  5.  number  of  British  species;  6.  typl. 
cal  species;  7.  reference  to  the  best  figure;  this  last  item  being  occasionally,  for 
want  of  space,  placed  after  the  description  of  the  genus. 
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LEBIA  LatreilU.     Carabus  p.  Linn.      S  sp.      C.  erux  minor  Linn.       Curt.  87. 
Depressed,  brood ;  thorax  transverse,    lobed  behind ;   penultimate  joint  of  tarsi 
bilobed. 
LAMPRIAS  BondH.    Lkua  p.  Lair,      4  sp.    C  cyanocephahu  linn.     Curt.  282. 
Depressed,  broad ;  thorax  transverse,  cordate,  lobed  behind ;   labnim  quadrate  ; 
fourth  tarsal  joint  bilobed. 
TARUS  CkdrmOe.     Ctmindis  Lair.      7  sp,     C.  kumeraUM  Marsh.     Curt.  235. 
Depressed ;  thorax  cordate,  truncate ;  claws  denticulated ;  tarsi  simple;  labial  palpi 
^  with  the  basal  joint  securiform. 
BRACHINUS  ITettfr.      Carabus  p.  Xt'fm.     5sp.     C.  erepttosM  Linn.    Curt.  554. 
Oval,  convex ;  thorax  narrow ;   labrum  transverse ;  tarsi  umple  ;  palpi  filiform  ; 
daws  simple. 

Subfomily  2.     Scaritidea  Wegiw,  (ScaritidsB  MaeL.    Bipartiti 
Lair,) 

SCARITES  Fabr.     Tsksbeio  p.  Xtnn.     1  sp.     C.  Beekwiihii  Steph. 

Oblong,  subdepressed ;  antemue  elbowed ;  mandibles  with  strong  teeth.     Steph. 
111.  Brit.  £nt  vol.  i.  pL  3. 
(OXYGNATHUS  Dej,     AarsrHORUs  Hope  M$s.     1  sp.    0.  anffUeanm  Steph. 

Oblong  depressed ;  antennae  elbowed ;  mandibles  not  toothed.  Steph.  111.  1.  pL  3.) 
CLIVINA  Lair.  Tknxbrio  p.  Linn,    2  sp.     T.  Fo$9or  Linn.    Curt.  175. 

Thorax  quadrate ;  mandibles  denticulated  ;  anterior  tibiae  palmated. 
DYSCHIRIUS  Panz,    Clivina  p.  GyU.     14  sp.     SearUet  gUtbtu   Fabr. 

Thorax  globose ;  mandibles  denticulated ;  anterior  tibiae  palmated.     Curt.  354. 
DISTOMUS  Leach.     DrroMus  p.  D^,     1  sp.     Dim.  Leachii  Steph. 

Anteriortibioe  not  palmated;  head  unarmed.     Steph.   111.1.  pL  3. 

Subfamily  S.  Harpalides  ^es<w.  ( HarpalidsB  AfoeZ.  Thoracici 
Lair.) 

Division  1.     Feronidea  Wuiw,  (Feroniens  D^.  Simpti- 
cimani  Lair,) 

POGONUS  Zei^.     Raftor  MegerU.     5  sp.     T,  Burrdlii  Haw.     Curt.  47. 

Anterior  tarsi  ^  with  two  dilated  joints ;  thorax  subquadrate ;  labrum  emarginate. 
PATROBUS  MegerU.     Blxthisa  p.   Pz.     2  sp.    Car.  rufipee.     Curt.   192. 

Anterior  tarsi  ^  with  two  dilated  joints ;  thorax  subcordate;  labrum  straight. 
Ohe,     All  the  remaining  genera  have  the  three  basal  joints  of  the  male  tarsi  dilated. 
CAL ATHUS  BoneUi.     Carabus  p.   Linn,      1 1  sp.      C,  melanoeephalug  Linn. 

Tarsal  claws  toothed ;  thorax  subquadrate ;  palpi  simple.     Curt  184. 
ODONTONYX  Steph,     Carabus  p.   Mareh.     1  sp.      C.  rciundUaiaie  M. 

Tarsal  claws  toothed  ;   thorax  rounded ;  wings  0. 
SYNUCHUS  GyO,     Taphria  Bon.    1  sp.    Car.  nivaUs*  Ps.     Pk.  F.  I,  G.  37.  19. 

Tarsal  claws  toothed ;  labial  palpi  with  the  last  joint  securiform ;  thorax  rounded  $ 
wings,  2. 
FRISTONYCHUS  Dej.     Ljbmosthxkks  Bon.     1  sp.     Car.  TerricoUh  Pk. 

Tarsal   claws  toothed;    thorax   subcordate;    last  joint  of  labial  palpi    simple; 
wings  0.     Ps.  F.  L  G.,  SO  f.  3. 


*  This  has  generally  been  written  vivalis,  but  improperly.     Vid.  Ps.  F.  I.  G. 
and  Ind.  Meth.  p.  53.  and  Aud.  and  Brull^  Hist  des  Inseetes,  vol.  iv.  p.  S07. 
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Obs,     The  following  genera  have  the  tarsal  claws  simple  :  — - 
SPHODRUS  Ch.     CxaABUS  p.  Ltmu     1  sp.      f!ar.  leueopthahnus  Linn. 

Antennae  with  the  third  joint  as  long  as  the  two  following  united.     Pz.  F.  I.  G. 
9.  f.  4. 
PLATYNUS  Bon,     Anchomenus  p.   Sturnu     2  sp.      Car,  angutHeoOit  F. 
Mentum^tooth  entire ;  thorax  cordate ;  posterior  angles  acute ;  elytra  depressed ; 
head  narrower  than  the  thorax.     Pk.  F.  I.  G.  73.  f.  9. 
ANCHOMENUS  Bon.     CAaABUs'p.  Fabr,     4  sp.     Car.  pratinuB  F.  Ps.  16.  f.  6. 
Mentum-tooth  entire ;  thorax  cordate  ;  posterior  angles  acute ;  elytra  oblong,  sub- 
conyex ;  head  as  broad  as  the  thorax. 
AGONCJM  Bon,     Cakabus  p.  Linn.    30  sp.      C  G-punetattu  Linn.     Curt.  183. 
Anterior  tarsi  of  males  with  the  joints  elongated ;  mentuin-tooth  simple  ;  thorax 
rounded. 
OLISTHOPUS  Def.     Carabvs  p.  PHyk.     I  sp.      C.  rotundaiua  Pk. 

Thorax  rounded ;  mentum-tooth  obsolete ;  basal  joints  of  tarsi  elongated.     Steph. 
IlL  1.  pi.  6. 
PLATYDERUS  Sieph.     Aaoinoa  p.   Def.     1  sp.  Car.  n^ficoOis  M. 

Thorax  broad,  subquadrafee^  depressed  ;  body  flat ;  palpi  with  the   terminal  joint 
ovate,  cylindric ;  truncate  at  tip. 
ARGUTOR  Megerh.     Plattsma  p.  Sturnu     10  sp.      Car.  vemalia  F. 
Thorax  subcordate,  truncate ;  body  depressed,  narrow ;  palpi  with  the  last  joint 
fusiform.     Curt  666. 
PCECILLUS  Bon.     Caaabus  p.  JJnn.     7  sp.    C.  euprtus  Linn.     Curt.  107. 
Thorax  subquadrate;  elytra  subconyex;  palpi  cylindric;  mentum-tooth  broad, 
obtuse ;  colours  metallic 
SOGINES  Leadu     Pozcillus  p.  2>«;.    1  sp.     Car.  pwu^ulatus  111.  Ps.  SO.  f.  10. 
Thorax  with  an  elevated  lateral  line  on  each  side ;   head  large ;  body  depressed  ; 
palpi  robust ;  terminal  joint  obtusely  truncated. 
OMASEUS  ZeigL     Ptbbostichus  p.  Sturm.     13  sp.      Car.  aterrimus  F. 
Thorax  subquadrate ;  elytra  entire,  subdepressed ;  palpi  cylindric  ;  antennae  with 
the  second  joint  nearly  as  long  as  the  third.     Curt.  15. 
STEROPUS  Md^er^e.     Molops  p.  5'h(rm.     4  sp.      Car.  nuuUdus  F.     Curt.  171. 
Thorax  suborbicular ;  elytra  entire  ;   oval  subconvex  ;   wings  O  ;   mentum-tooth 
broad,  bifid. 
B  Rose  US  Pis.     CxPHALOTxs  Bon,     i  sp.     Car.  etphaioita  Linn.     Donov.  484. 
Thorax  very  much  attenuated  behind ;   body   elongate ;  mentum-tooth  obtuse ; 
head  large. 

MISCODERA  Eich.  f     LaiocHnon  Curt.  '\  1  sp.    Dytch. 

tOKconxans  and  Sfhjbrodxbus  Steph.  JarctieutPk. 
Thorax  globose  ;  elytra  ovate,  convex  ;  head  small ;  mentum-tooth  obtuse,  entire, 
small.      Curt  346: 
STOMIS  Civ.    Cakabus  p.  Marsh.    1  sp.    Car.  pwmcatus  111.    Civ.  2.  pi.  6.  f.  A. 
Body  elongate,  narrow,  subconvex ;   thorax  cordate  ;   mandibles  very  long  and 
porrected. 
PTEROSTICHUS  Bon.     Coraosus  p.  Def.     6  sp.      Car.  fateiato-punetatut  F. 
Body  depressed ;  thorax  subcordate,  truncate ;  palpi  robust ;  mentum-tooth  short, 
bifid.     Pz.  67.  f.  9. 
COPHOSUS  ZeigL     Ptsbostichus  p.  Curt.     1  sp.      Coph.  dongatut  Dej. 
Body  long^  cylindric^  parallel ;  antenna  short ;  palpi  stout ;   wings  0.     Curt 
196. 
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ADELOSIA  Steph.     Ptcrostichub  p.  Steph,     1  sp.      Car.  maeer  Marsh. 

Body  very  depressed ;  thorax   much  narrowed  behind ;  antenns  rather  short ; 
palpi  yery  slender.     Steph.  1.  pL  7.  f.  5. 
PLATYSMA  Bon,     Simothklus  Meg.     1  sp.  Qtr.  niger  Fabr.  OUt.  S.48pl.  1. 
Thorax  subquadrate,  narrower  than  the  elytra ;  elytra  subovate,   subdepresaed ; 
palpi  slender ;  mentum-tooth  robust,  bifid. 
ABAX  Bon.     PrEaosrxcHusp.  Sihirm.     I  sp.      CSar.  «<nob  Fabr.     Ps.91.f.  6. 
Body  depressed ;  thorax  square,  as  broad  as  the  elytra,  which  are  soldered  together, 
with  an  elerated  humeral  carina ;  colours  black. 
CHEPORUS  Latr.     Abax  p.  Steph.     1  sp.      Car.  metaUicus  Fabr.     Pi.  11.  f.  7. 
Body  subdepressed ;  thorax  nearly  as  broad  as  the  elytra,    which  are  separate^ 
ovate,  and  suboonyex  ;  joints  of  antennas  short,  submoniliform. 
OODES  Bon.     Cakabus  p.  Fabr.     1  sp.      Car.  hOopioidea  Fabr.      PL  30.  f.  II. 
Body  subconvexy  elongate,  ovate  ;  thorax  as  broad  as  the  elytra ;  mentam-tootfa 
entire. 
AMARA  Bon.     Carabus  p.  Linn.     27  sp.      Ccir.  vvigarii  Linn.     Pz.  40.  1. 
Oblong,  ovate,  broad,  subdepressed ;  thorax  as  broad  as  the  elytra ;  wings,  two ; 
mentum-tooth  bifid ;  last  joint  of  the  palpi  ovate. 
(ACRODON  Zimm.     Amara  p.  Steph,     5  sp.     Harp,   brunnnu  GylL    Sturm, 

D.  F.,  146.) 
(CELIA  Zimm.     Amara  p.  Steph,     2  sp.     Harp,  hi/rone  Gyll.) 
BRADYTUS  iSiei^     Au^ka  p.  Stwrn.    6  sp.    Car.  ferrugineue  lAan.    Pa.  89.  9. 
Body  subconvex ;  mentum-lobe  entire ;  Uiorax  nearly  as  broad  as  theely  tra,  rather 
narrowed  behind,  subcordate. 
CURTONOTUS  Steph.     Lbirus  Meg.     2  sp.      Car.  eonifexiuaeuhu  M. 

Body  elongate,  ovate,  subconvex ;  mentum  lobe  bifid,  intermediate  tibiae  ^  tu- 
herded  and  spined  ;  third  joint  of  max.  palpi  long,  clavate.     Steph.  pi.  8.  fl  1. 
ZABRUS   Ch.     Carabus  Fair.     2sp.      Gir.  ^iMm  Fabr.     Curt.  188. 
Body  gibbous ;   elytra  very  convex  ;  mentum-tooth  obtuse. 

Division  2.     Harpalldea    Westw.       (Harpaliens  2>9.) 
Quadrimani  Latr. 

HARPALUS  JLirtr.     Carabus  p.  Fair.    56  sp.    Car.  rujicomis  Fabr.    Curt.  458. 
Elongate,  ovate,  subconvex ;  thorax  as  broad  as  the  elytra ;  mentun^tooth  obtuse, 
simple;  antennae  with  the  two  basal  joints  naked. 
ANISODACTYLUS  De;.     Harpalus  p.  SifepA.     4sp.      Car.  binotaiu$    Fabr. 
First  tarsal  joint  ^  small ;   the  fourth  joint  largest ;   mentum  tooth  obsolete  ; 
thorax  subquadrate  or  trapezoid.       Pz.  92.  f.  3. 
PANGUS  ZeigL     Harpalus  p.  Steph.     1  sp.     Harp.  eeariHdee    Sturm. 
Palpi  with  the   terminal  joint  subcylindric ;  thorax   narrowed  behind ;  angles 
rounded  ;   antennae  rather  short.       Stm.  D.  F.,  91.  c. 
ACTEPHILUS    5SeepA.      Carabus  p.  DufU.     2  sp.      Car.  vemaUe  Dufts. 

Thorax  transverse  ;    posterior  angles  rounded ;   anterior  legs  stout ;    antenn» 
short ;   palpi  with  the  terminal  joint  longest.      Stm.  D.  F.  90.  a. 
OPHONUS  Zet^L    Harpalus  p.  De/.    13  sp.    Harp,  cbteurus  ¥thr.    Curt.  191. 
Body  pubescent;   thorax  punctured,   subquadrate;   max.  palpi  with  the    last 
joint  ovate  ;  mentum  transverse,  short ;  mentum-tooth  scarcely  visibly  not  Infid. 
DIACHROMUS  Erichson.     Ophonus  p.  Steph,       1  sp.    Car.  germanue  Linn. 
Thorax  punctured  ;  mentum-tooth  short,  rather  obtuse ;  anterior  tarsi  ^  dilated, 
beneath  equally  cushioned ;  the  penultimate  joint  transverse,  cordate.  Curt  191. 
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STEN  OLOPHUS  ZeigL     Trschus  p.    Sim.     3  sp.      Car.    vaporariontm  Linn. 
Mentum  tooth  obsolete ;   palpi  truncate  at  the  tips  ;  thorax   suborbicular ;   body 
destitute  of  pubescence.     Steph.  lU.  M.  1.  pi.  9.  f.  2. 
MA  SO  RE  US  Zagl     Badistxr  p.  Oreutz.     1  sp.      Af.  luxattu  Dej.     Curt.  287. 
Thorax  transverse ;  posterior  margin,  with  a  transverse  lobe ;   elytra  oblong,  de- 
pressed ;   palpi  truncate  at  the  tip ;  antennal  joints  equal. 
TRECHUS  Ch.     Acufalpus  Def,     IS  sp.      Car.  meridianHs  Linn.     Pz.  75.  9. 
Body  ovate,  suboonvex ;  palpi  with  the  last  joint  conic,  acute ;  posterior  angles 
of  thorax  obtuse. 
(BRADYCELLUS£rtcA«OM.   Tbxchus p.  iSltepA.  M.  5.  384.  ^arp. plaeidug  GjU.) 
BILEMUS  Zeigl     Trechus  Dej.     5  sp.  Car.  diteus  Fabr.      Curt.  310. 
Elongate,  depressed;  palpi  with  the  last  joint  as  long  as  the  third,  conic  ;  thorax 
narrowed  behind ;  angles  acute. 
EPAPHIUS  Leach.     Trxchus  p.  JDej.     1  sp.      Car.  ueoKe  Pz. 
Thorax  orbicular,  cordate ;  elytra  oval,  broad,  convex ;  wings  O  ;  anterior  tarsi  ^ 
with  two  dilated  joints.     Stm.  D.  F.  6.  152.  d. 
^PUS  Lea.     Trbchus  p.  D^.     1  sp.     jEp.  fuiveeeens  Lea.     Curt  203. 
Head  large;     elytra  flattened;    mandibles  porrected,   multidentate ;    terminal 
joints  of  palpi  attenuated. 

Division  3.     Chlaeniidea   Wettw.   (Chlaeniens  Dej, 
Patellimani  Latr.) 

LO RICER A  Zoir.     Carabus  Fa5r.     1  sp.     Car.pilicomu  FOar.     Donov.367. 
Antennas  with  the  third  and  three  following  joints  emitting  long  bristles ;  thorax 
suborbicular. 
PANAGJEUS  Latr.     Carabus  p.  Linn.     2  sp.      Car.  erux  major  Linn. 

Thorax  orbicular,  convex  ;  palpi  with  the  last  joint  securiform  ;  mentum  tooth 
bifid.      Steph.  IlL  1.  pi.  4.  f.  6. 
BADISTER  C/o.     Ambltchus  GyO.     5  sp.      Car.  6tptM/i(2a<iw  Fabr.  Curt  139. 
Body  subdepressed ;  palpi  with  the  last   joint  elongate,  ovate ;   labrum  deeply 
notched  ;   mentum  tooth  obsolete. 
TRIMORPHUS  Steph.     Badistbr  p.  Sturm.     2  sp.      T.  tcapularie  Steph. 
Mandibles  obtuse ;  labial  palpi  with  the  last  joint  oval ;    max.  palpi  with  the  last 
joint  longer  than  the  third;  thorax  cordate.      Steph.  111.  I.  pi.  9.  £  5. 
LICINUS  Latr.     Carabus  p.  Fabr.     3  sp.     Car.  catsideuM,  Fabr.     Curt  75. 
Mandibles  very  obtuse  ;   mentum  tooth  obsolete ;  palpi  with  the  last  joint  large, 
securiform. 
(DIPLOCHEILUS  BruOS.   Rxmbus  Steph.     1  sp.      Car.  impretnts  Fabr. 
Palpi  with  the  last  joint  subovate ;  thorax  subcordate ;  elytra  elongate ;  tarsi  ^ 
with  three  dilated  joints.) 
EPOMIS  Ban.    Chljbnius  p.  S^urm.     1  sp.     E.  circumscripttu  Dej. 

Palpi  with  the  last  joint   elongate,  securiform;   mentum- tooth  distinct,  bifid; 
thorax  truncate,  cordate.     Steph.  1.  pi.  5.  f.  3. 
CHL^NIUS  Bon.     Carabus  p.  iMn.    7  sp.      Car.  marginatue  Linn.    Curt  83. 
Palpi  with  the  last  joint  ovate,  truncate  ;   mentum-tooth  bifid ;  thorax  truncate, 
subcordate,  or  broadest  behind. 
CALLISTUS  Bon,     Carabus  p.  Fabr.     1  sp.      Car.  lunatue  F.     Curt  180. 
Outer  lobe  of  maxillg  exarticulate ;  mentum-tooth  obtuse ;  thorax  cordate,  trun* 
Gate,  convex. 
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Subfamily  4.      Carabides  Westw.     (Gtrabidae  MacLeay, 
Grrandipalpi,  Abdominales  Jxitr, ) 
Division  1.     Cairabideft   ffeaiMK  (Carabids  St^.y 

CYCHRUS  Fdbr.     Tenxbrio  p.  Linn.     I  sp.     T.  roatratus  Linn.     Curt   42<?. 
Head  long,  narrow ;  palpi  with  the  last  joint  large  and  spoon-shaped ;  mandibles 
long  ;  tridentate  at  the  tip  ;  wings  O. 
PROCRUSTES  Bon.     Carabits  p.  Linn.     1  sp.     C.  coriacau  Linn. 

Labnim  trilobed  ;  mentum-tooth  bifid  ;  thorax  subquadrate.  Stm.  D.  F.  3.  pL  54. 
CARABUS  itiwi.     Tachytus  Wdm;     17  sp.    C.  viohceus  Linn.     Curt.  446. 
Labnim  bilobed;  mentum-tooth  entire  ;  thorax  suboordate;  wings  Oor  nidimen- 
tal ;  palpi  with  the  last  joint  securiform. 
CALOSOMA  Weibtr.     Cakabus  p.  Linn,     2  sp.     Car,  syeophanta  L.     Curt.  SSO. 
Labnim  bilobed ;  thorax   suborbicular ;  abdomen   subquadrate  ;    wings  lai^  ; 
palpi  with  the  last  joint  ovate,  truncate. 
LEISTUS  Frolich.     Pogonophorus  Latr.     8  sp.      Car.  spinibarbis  Fabr. 

Maxillee  with  the  base  externally  armed  with   long  spines ;    mandibles  dilated  at 
the  base,  externally  ;  palpi  elongated.     Curt  176. 

Division  2.     Elaphridea  Weitw.    (Elaphridn  Si^} 

NEBRIA  Latr.     Carabus  p.  Linn.     3  sp.     Car,  oon^ktnaiua  L.       Curt  pL  6. 

Depressed ;  labnim  subquadrate^  slightly  emarginate  ;  palpi  with  the  last  joint 
slightly  dilated,  obliquely  truncate ;  wings  two. 
HELOBIA  JLeacA.     Nebrxa  p.  £,crfr.     6  sp.      Car.  brevicoOis  Fabr.     Curt  103. 

Depressed  ;  thorax  transverse,  cordate ;   wings  two ;  labrum  transverse. 
ALPHiEUS  Bon.     Nebria  p.  Dej.     1  sp.     A.  castaneuM  Bon. 

Subdepressed ;  thorax  cordate ;  wings  O ;  palpi  with  the  last  joints  rounded. 
PELOPHILA  Mann.     Blethisa  p.  Bon.     1  sp.      Car.  boreaKs  Pk.     Curt  309. 

Antennae  short ;  labrum  transverse,  subemarginate ;  thorax  cordate,  truncate. 
BLETHISA  Bon.     Carabus  p.  Linn.     }  sp.     Car.  muUipunetatualt.   Curt  326. 

Antennae  short ;  labrum  subtrilobate  ;  thorax  quadrate ;  palpi  rather  short 
ELAPHRUS  J^a5r.   Cicikdela  p.  JLtiin.    5  sp.  Cie.  riparia  lAnn.     Curt  179. 

Antennas  short  ;  eyes  very  prominent ;  thorax  convex  ;  labrum  slightly  trilobed  ; 
palpi  slender. 
NOTIOPHILUS  Dum.     'Elathkvs  p.  Fabr.     18  sp.       Cie.  aguatiea  hinn. 

Head  as  broad  as  the   thorax ;  eyes  large  ;  thorax   quadrate,  flattened ;  labnim 
large,  rounded;  palpi  robust     Curt  190. 

Subfamily  5.     Bembidiidtt  Westw.     (Subulipalpi  Lair,) 

LYMN^UM  Sleph.     Carabits  p.  AfartA.     1  sp.      Car.  nigropiceutlA, 

Linear,  depressed ;  third  and  fourth  joints  of  the  antennas  equal ;  fourth  tarsal 
joint  with  a  vgline,     Steph.  2.  pi.  10.  f.  1. 
CILLENUM  Leach.     Blemits  p.  Dej.     1  sp.     CiU.  laUraU  Lea.     Curt  900. 

Linear,  depressed ;  third  antennal  joint  longer  than  the  fourth ;  fourth  tarsal 
joint  simple ;  labrum  subemarginate. 
TACHYSZn^/.  Bxmbidium  Sturm.  8  sp.  B.  obtuawn  Stm.  Stm.D.F.  pi.  161.  t  C. 

Ovate,  subconvex  ;  thorax  transverse ;  hinder  angles  rounded,  entire. 
PHILOCTHUS  Steph.    Leia  Meg.  6  sp.  Bemb.  !2-ffuttatum  Stm.      Stm.  161.  B. 

Ovate,  subconvex  ;  thorax  transverse ;  hinder  angles  rounded  and  deeply  notched. 
OCYS  K.     Carabus  p.  Pz.      Car.  tempeativue  Ps.     Steph.  111.  2.  pi.  10.  f.  9. 

Ovate,  subconvex  ;  thorax  transverse ;   hinder  angles  prominent,  acute. 


COLEOPTERA     CARABIDJE— DYTICID^.  7 

PERYPHUS  Meg,    Elafhads  p.  DuJU.     21  sp.     Gar.  UttondU  Ollr.     Ps.  35.  6. 

Thorax  truncate,  cordate ;    hinder  angles  very  acute ;  fifth  antennal  joint  shorter 
than  the  third  and  fourth. 
NOTAPH  US  Af^erfe.    Bsmbidium  p.  iSfat.    9  8p.    Car.  iM<if/<i<iw  Linn.  Ps.  40.  7. 

Thorax  truncate,  cordate ;  hinder  angles  acute ;   third  and  fourth  antennal  joints 
shorter  than  the  fifth. 
LOPHA  Meg,     Cicimdbi.a  p.  Linn,     14  sp.      Cic  A-matMUxta  L.     Pz.  38.  f.  8, 

Thorax  truncate,  cordate,  gibbose  ;  hinder  angles  deflexed ;   eyes  moderate. 
TACHYPUS  Meg,  Lbia  p.  Dtj,  9  sp.    CSor.  Andrea  Fabr.   Steph.  IlL  pL  10.  f.  6. 

Thorax  truncate,  cordate,  depressed,  sessile;  hinder  angles  deflexed  -,  «;y^  Luuuerate. 
BEMBIDIUMJf%.    Ciciin>xLAp.  Xmn.    4  sp.     dc,  flavipes  JJsm,    Pz.  SO.  f.  2. 

Thorax  truncate,  cordate ;  eyes  extremely  prominent ;   elytra  tubercled. 

Stirps  2.     Hydradephaga  MacL,     ( Hydrocantbari  Xofr.) 

Family  1.     D7TICIDM  Leach./ DytiscusXtan.  DyticusGeq^) 

Subfiimily  1.     HaUpKdet  Westw.  t 

Antennao  10-jointed ;  posterior  coxas  dilated  into  a  large  shield  coyering  the  base 
of  the  legs. 
HALIPLUS  Clairv.     Ckkkidotus  IU,     11  sp.     Dyt  eUvatue  Fabr. 

Max.  palpi  with  the  last  joint  very  minute  and  subulate.     Pz.  F.  I.  6.  14.  f.  9. 
CNEMIDOTUS  jSriGAson.     Haliplus  p.  SIfepA.     1  sp.    Dyt.   casut  •    Duftsch. 

Maxillary  palpi  with  the  last  joint  larger  than  the  preceding,  conical. 

Subfiunily  2.     Dyticidee, 

Antennas   11 -jointed;  palpi    filiform,   or  but  slightly  thickened;  base  of  pos- 
terior legs  not  covered  by  the  coxae. 
NOTERUS  CUnrv.    Hautlds  p.  Sch,     2  sp.    Dyt.  enusicomit  Fabr.    Curt  236. 

Antennas  fusiform ;  scutellum  inconspicuous  ;   posterior  tarsal  claws  equal. 
LACCOPHILUS  Leach,     Dttiscus  p.  Linn,     2  sp.    Dyt.  minutus  Linn. 

Antennae  setaceous;   scutellum  inconspicuous;   posterior  tarsal  claws  unequaL 
Pz.  F.  I.  G.  26.  f.  3. 
HYDROPORUS  Clairv.   Htfhidrus  p.  Illig.   50  sp.  Dyt,  l2-puttulatu»  Fab. 
Body  depressed;   anterior  tarsi  4- jointed;    posterior   tarsi  slender  with   equal 
moveable  claws.     Curt.  343. 
HYGROTUS  Steph.     Htdrofhorus  p.  Clairv.     11  sp.     Byp,  decorahu  Gyll. 

Body  subglobose;  anterior  t2>xsi  4-jointed ;  posterior  tarsi  didactyle.     Curt.  531. 
HYPHIDRUS  img.     Hyd&achma  p.  Fabr,     2  sp.     Dyt.  ovatus  Linn. 

Body  globose ;  anterior  tarsi  4-jolnted ;   posterior  tarsi  compressed,  witli  one 
moveable  claw.     Donov.  2.  pi.  68. 
PiBLOBIUS  Schonh.     Hyorobla  Clairv,     I  sp.     Dyt,  HemMinni  Fabr. 

Body  subglobose ;  scutellum  distinct ;  legs  gressorial ;  claws  didactyle.     Donov. 
14.  501. 
COLYMBETESf   Clairv.     Dtticus  p.  iiiin.  ^.     40  sp.     Dyt,  J^tteus  Linn. 
Scutellum  distinct;  legs  natatorial;  labial  palpi  with  the  second  joint  longer 
than  the  third ;  anterior  male  tarsi  slightly  dilated ;  claws  of  tarsi  unequal* 
Curt.  207. 

*  Stephens  gives  this  as  tjrnonymous  with  the  impressus  Fabr.,  but  the  two  are 
considered  by  Erichson  as  belonging  to  different  genera, 
f  This  genus  has  been  subdivided  into  numerous  subgeneric  groups  by  Eschscholtz 
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8  GENERIC   SYNOPSIS. 

ILYBIUS  Erichs.     Coltmbetbs  p.  StepH,     6  sp.     Dyt.  fentgtratua  Fab. 

Labial  palpi  with  the  second  and  third  joints  subequal ;  claws  subequal ;  scuteHum 
distinct ;  anterior  male  tarsi  slightly  dilated.     Panz.  F.  I.  G.  38.  16. 
AGABUS  IaocK,     Aoabus  p.  Erich.     1  sp,     Dyt.  gerrieomU  Payk. 

Antennas  ^  with  the  terminal  joints  dilated  ;  maxillary  palpi  with  the  last  joiDt 
subulate ;  anterior  male  tarsi  slightly  dilated.     Ahrens,  F.  5.  €.  3. 
HYDATICUS  Leaeh.     Dtticus  p.  Fab.     4  sp.     Dyt  Hybneri  Fab.     Curt.  95. 

Antennae  setaceous ;  anterior  S  tarsi  patellated ;  female  with  smooth  elytra. 
Ohtt.     Ilydaticus  ciDe<*eus  Fah.  i.s  tlio  type  of  Eschscholtz*8  subgenus  Giaphoderus. 
ACiLIUd  Leaeh.     Dtticus  p.  Linn,     2  sp.     DyU  nleatut  Linn.     Curt.  63. 
Anti'iior  ,7  tarsi   patellated ;    clau •^   didactyle ;    female  with  furrowed  elytra ; 
max.  palpi  wiUi  die  second  and  third  joints  unequaL 
CYBISTER  CurHs.     Taoous  Leach.     1  sp.     Dyt.  virens  Mull.     (Roetdii  Fab.) 
Anterior  S  t^^si  patellated ;  posterior  tibiae  very  short ;  posterior  ungrues  mono- 
dactyle.     Curt.  151. 

•  DYTICUS  Geoff.     Dttiscus  p.  Z.inn.     8  sp.     Dyt.  marginoM*  Linn.     Curt  99. 

Anterior  ^  tarsi  patellated ;    claws  didactyle ;  maxillary  palpi  with  the  second 
and  third  joints  equal. 

Family  2.      G  YR INIDJE  Leach.     (  Gyrinus  Linn.) 

GYRINUS  Geoff.     Dttiscus  Linn.  oUm.     8  sp.      Gyr.  natator  Linn.     Curt.  79. 

Body  depressed ;  elytra  glabrous ;  maxillary  internal  palpi  distinct 
ORECTOCHEILUS  Each.     Potamobius  Leach,  MSa    1  sp.     Gyr.  mBotu*  III. 

Body  subconvex  ;  elytra  pubescent ;  maxillary  internal  palpi  obsolete. 

Subtribe  2.     Rypophaga  Stephens. 

Stirps  1 .  PhUhydrida  MacLeay.    (Palpicornes  and  Clavicomes  p.  Latr. ) 
Family  1 .     HE  TERO  CERIDjE  MacL.     (  Acanthopoda  Latr, ) 

HETEROCERUS  Bomc.     Dermbstxs  p.  Thunb.     7  sp.     ffet.  maryinatus  Fab. 
Body  oval,  subdepressed  ;  tibiae  spinose ;  antennae  with  the  seven  terminal  joints 
forming  a  serrated  club.      Curt  224. 

Family  2.     PARNIDJE  MacL.     ( Macrodactyla  £a<r.) 
Sub&mily  1.     Pamt<2e«  Westw.     QParmdas  Steph,) 

PARNUS  Fabr.     Dryofs  Oliv.     5  sp.     P.  proUfericomis  Fab.      Curt  80. 
Thorax  with  longitudinal  fossuke ;  legs  rather  short ;  antennae  9-jointed*,  with 
the  second  joint  produced  on  the  inside  into  a  very  large  lobe,  forming  a 
lateral  shield,  defending  the  terminal  joints. 

DRYOPS  Oliv.  1  sp.   D.  DumerUii  Latr.     Aud.  and  Br.  5.  pL  14. 

Thorax  without  impressed  lines ;  legs  elongate ;  antennae  with  the  dava  pectinate^ 
the  teeth  being  acute. 


(in  Dejean*s  CataL  2d  edit ),  without  any  characters  having  been  published  by  the 
former  author.  Mr.  Stephens  {lUustr.  vol.  v.  Suppl.)  has,  however,  supplied  this 
deficiency.  I  have  only  adopted  the  two  following  subgenera  described  by  Erich- 
son  and  Leach.  Eschscholtz*s  groups  are —  Cymatopterus  (C.  fuscus,  &c),  Rantus 
( C.  agilis,  adspersus),  Leiopterus  ( C.  oblongus). 

*  M.  Dufour  states  that  the  antennae  are  in  reality  10-jointed,  the  two  terminal 
ones  not  being  distinguished  by  the  serrated  appearance  of  the  preceding.  I  have 
observed  the  distinction  between  these  two  terminal  jointe  very  clearly  on  macerat- 
ing and  slightly  compressing  the  antennae. 


COLEOPTERA.     PARNIDJE  —  HYDROPHILID-ffi:.  9 

Subfiunily  2.     Ehmdea  Westw.     (Limniidie  Steph,), 
ELMIS  LatreiOe.     Limkius  JlSger,     1 1  sp.     Ebn,  Maupetii  Latr.      Curt.  294. 
Antennae  11 -jointed,  as  long  as  the  thorax,  slightly  thickened  at  the  tip  ;  body 
ovate. 
STENELMIS  Dufour,     Limkiits  p.  Steph,     I  sp.     Ebn.  paraBeiipipedut  Illiger. 
Antennae  slender ;  body  narrow ;  last  ventral  segment  subemarginate.    Dufour, 
Ann.  Sci.  Nat. 
GEORYSSUS  Lair,     Cathamiustbs  lUig.  yoI.  yL     1  sp.     PimeUa  pygmaa  F. 

Subglobose ;  antennae  9-jointed,  yery  short ;   club  large,  3-jointed.     Steph.  HI.  ^ 

S.  pi.  13. 

Family  3.     HELOPHORIDJE  MacL.    (Helophoridea  £«aeA.) 

HELOPHORUS  Leach.     Elophobus  Fabr.     9  sp.      SUpK  aqvatica  Linn. 
Thorax  transverse ;  fore  legs  moderate ;  last  joint  of  max.  palpi  ovate ;  antennae 
d-jointed ;  last  joint  short ;  eyes  sessile.     Curt  466. 
HTDROCHUS  Germar,     Elophorus  p.  Fabr.     3  sp.     El.  dongatiu  Fabr.  ^ 

Thorax  quadrate ;  fore  legs  long ;  eyes  very  prominent ;  body  narrow ;  last  joint  ^ 

of  max.  palpi  robust ;  last  joint,  of  antennae  long.     Curt  359. 
ENICOCERUS  Steph.     Htdkaka?  Ahr.     3  sp.     En»  tfiridianetta  Su 

Max.  palpi  much  shorter  than  the  head,  with  the  5  terminal  joints  large ;  labrum 
large,  notched;  elytra  broad,  oval.     Curt.  291. 
OCHTHEBIUS  Leach.     Htdrana  p.  Latr.     12  sp.     EL  pygmenu  Fabr. 
Max.  palpi  not  longer  than  the  head,  with  the  last  joint  short,  slender,  and 
pointed ;  legs  short ;  thorax  entire.     Curt.  250. 

AMPHIBOLUS  Waterh.     1  sp.     A.  atncaptOiu  Waterh. 

Max.  palpi  shorter  than  the  thorax  ;  terminal  joint  short ;  elytra  larger  than  the 
abdomen. 
HYDRiBNA  KvgdL     Elophobus  p.  GyU.     13  sp.     H.  riparia  Kug. 

Max.  palpi  longer  than  the  head  and  thorax ;  last  joint  long,  fusiform ;  labrum 
notched.     Curt  307. 
SPERCHEUS  Fabr.     Htbbophilus  p.  Marah,     1  sp.     Sp.  emarginatms  Fab.  . 
Body   broad  and  very  convex ;  antennie  6-jointed,  ovate ;  max.  lobe  very  long 
and  slender ;  tarsi  5-jointed,  the  last  joint  very  long.     Curt  394. 

Family  4.     ffYDR  OPHILID^  MacLeay. 

LIMNEBIUS  Leach.     Htdbophilus  p.  Fab.     9  sp.     Hydr.  truncateUus  F. 

Subdepressed  ;  apex  of  elytra  truncate ;  eyes  not  prominent ;   sternum  simple ; 

max.  palpi  much  longer  than  the  antennae.     Steph.  111.  2.  pi.  14.  f.  4. 

HYDROPHILUS  Geqfr.  **    Hydrous  Linn.  MSS.  Leach.    1  sp.    Dyt.  piceus  L. 

Sternum  very  elevated  and  pointed  ;  labrum  entire  ;  elytra  narrowed  behind ;  last 

joint  of  anterior  male  tarsi  dilated ;  mandibles  very  much  toothed.     Curt.  239. 

r  Hydrophilus  Leach,  "l 

HYDROCHARIS  Lair,    -j  jj^drous  BrulU         J  ^  *P'   ^y^^'  ^^^^^^*  I^*°°- 

Metasternum  keeled,  not  extending  beyond  the  posterior  trochanters ;  labrum 
emarginate ;  mandibles  bifid  at  the  apex,  ciliated  internally ;  ^  tarsi  simple. 
Curt  159. 


*  6eoffroy*s  typical  species  of  this  genus  was  the  Dyt.  piceus  Linn.,  which  ought 
surely  to  have  been  retained  as  the  type,  instead  of  assigning  it  to  a  MS.  genus  of 
Linnaeus,  and  giving  another  species  as  the  type  of  Geoffroy's  genus.  I  have,  there- 
fore, followed  Latreille  in  giving  a  new  generic  name  of  the  Caraboides  rather 
than  adopt  Brull4*s  plan  of  reversing  Leach*s  application  of  these  names. 
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BEROSUS  Leath.     HrDKorHiLUS  Fa6.     4  ap.     BfL  boidau  Linn.     Curt.  24a 
Sternum  simple ;  labrum  entire ;  antennae  8-jointed ;  the  club  3-J4Mnted,  obtuse ; 
ejes  rather  prominent ;  elytra  very  gibbous,  much  broader  than  the  tibotax. 
HYDROBIUS  Leaeh.     HTDaorHii.us  Fab,     4  np.     Dyt.  /u$eipes  Unn. 

Sternum  simple ;  labrum  slightly  emarginate ;  antpnnjp  9-joiDted ;  body  mote  or 
less  elongate ;  elytra  striated.     Curt.  243. 
PHILYDRUS  Solier,     Htdkobius  A.  b.  SUpA,     7  sp.     Bydr.  tmdauoeqJkaln  F. 
Maxillary  palpi  much  longer  than  the  antennae,  with  the  last  joint  evidently 
shorter  than  the  preceding ;  body  oblong ;   elytra  not  striated.     HertiaL  7. 
pi.  114.  4  D. 
LACCOBIUS  Enchttm,     Limnxbius  BruXU.     10  ap.     Hydr,  b^miulaiut  Fab. 
Antennae  8-jointed ;  terminal  joints  of  max.  palpi  but  slightly  elongate,  subequal ; 
body  subglobose ;  elytra  punctate ;  posterior  tibiae  not  ciliated ;  tarsi  slender, 
ciliated.      Pz.  67.  14^ 
CHJETARTHRIA  WaterJL     Cn.Lii>iuM  Eriehton.    1  sp.     Hydr,  aemmtOmm  Pk. 
p  Palpi  short ;  third  joint  short ;  fourth  joint  large ;  clava  of  antennae  S-jointed  ; 

penultimate  joint  large ;  body  very  gibbous,  not  punctate ;  sternum  sinqile. 
Herbst.  7.  pL  114.  L. 

Family  5.     SPHJERIDIIDJE  Uaeh. 

SPH^RIDIUM  Fabr.     Dxrxxstxs  Linn.     7  sp.     D.  tearabaoides  Fab. 

Mentum  flat ;  palpi  slender;  club  of  antennae  slightly  imbricated.      Curt.  518. 
CERCYON  Leaeh,     Sph^ridicx  Fabr»     61  sp.     Scarah.  quuqwKua  linn. 
Mentum  broad,  flat;  palpi  slender;  club  of  antennae  large.  Herbst.  CoL  4pl.  37.  L. 

f  COLOSTOMA  BruOe,  *  1 
CYCLONOTUM^ncA.|H„ao.iusa*pft.     )  ^  »P-    Sydr,  oMcularU  Y^ 
Mentum  impressed  in  the  centre  ;  palpi  thick ;  dub  of  antennae  slighly  imbri- 
cated ;  antennae  9-jointed  ;  lobes  of  maxille  coriaceous.     Pk.  76.  1 3. 

FamDy  6.     AGATHIDIIDJE  Westw.     (Anisotomida  Si^y 

PHALACRUS  PayA.     Avisotoma  p.  /Of^.     28  sp.     PA.  comcfcus  Pk. 

BrcMidly  ovate,  very  convex ;  palpi  short,  filiform ;  third  tarsal  joint  bilobed  ;  an- 
tennae remote;  clava  S-jointed.     Sturm.  D.  F.  11.  pi.  SO. 
EPHISTEMUS  WeUw,     Dxrkzstxs  p.  Mar$h.    4  sp.     Der,  GyrinoideM  Marsh. 
Elongate,  ovate,  narrowed  at  each  end ;  antennae  approximated  at  the  base ;  club 
3-jointed  ;  head  exposed.     Steph.  I.  M.  2.  pL  15. 
ALEXIA  Steph.     TarroMA  p.  Germar,     3  sp.      Trit.  piUfera  Germ. 

Very  convex ;  terminal  joint  of  palpi  thick,  obtuse ;  club  of  antennae  S-jointed ; 
head  large,  deflexed ;  thorax  short,  emarginate. 
LEIODES  Latr.      Akisotoma  lUig,     33  sp.      Te.  cinnamomea  Pt.     Curt  251. 
Ovate*  head  exposed,  moderate;  legs  spined;  antennse  remote;  dub  5-jointed, 
its  second  joint  minute. 
AGATHIDIUM  /%.     Volvoxis  p.  Kug.     15  sp.     SUpha  sendMdum  L. 

Body  globose,  hemispheric;  contractile  into  a  ball;  head  very  broad;  club  of 
antennae  .S-jointed.     Sturm.  D.  F.  2pl.  26. 
CL AMBUS  Fisch.     Ptilium  Schiipp.     5  sp.     Dermett.  armadWo  D.G. 

Body  broadly  ovate,  depressed  behind ;  contractile  into  a  ball ;  head  very  broad  ; 
club  of  antennae  apparently  2- jointed ;  tarsi  4  or  5- jointed.  De  Geer  4.  pL  8.  21. 

*  I  should  have  adopted  BruU^'s  name  for  this  Genus,  having  the  priority,  but 
it  has  been  long  preriously  used  by  MacLeay,  in  the  Annu'osa  Javanica. 


COLEOPTERA.     AGATHIDIID^  —  SILPHIDJE.  1 1 

CORYLOPHUS  Leach.    Cltpxastxb  Andertch.    1  sp.    Denn.  oauidoides  Marsh. 
Oyate,  subdepreased ;  head  small,  hidden  beneath  the  semioTal  pronotum ;  elytra 
rounded  at  the  tips ;  club  of  antennas  3-jointed. 
ORTHOPERUS  Steph,     DsaxxsTEs  p.  Mar$h,     6  sp.     Derm,  punetum  M. 
Subovate,  subconyex  ;  club  of  antennae  2-jointed ;  head  small ;  elytra  subtruncate 
at  the  tip. 
8ERICODERUS  Siq>h,     Scaphidiitm  p.  Mctrth,     1  sp.     Seaph.  dMum  M. ' 
Subconvex,  serioeous ;  club  of  antennas  S-Jointed ;  head  small,  concealed ;  eljrtra 
distinctly  truncate  behind. 

Stirps  2.     Neerophaga  Latr.  MacL.     (^pha  and  Dermestes  Linn.) 
Family  1.     SCAPHWIIDJB  MacL.     (Scaphidiles  Latr,) 

SCAPHIDIUM  OKvter,  &o.     1  sp.      Seaph.  ^-maeuiaium  Oliy.     Curt.  379. 
Elytra  truncate ;  scuteUum  distinct ;  club  of  antennae  with  the  second  joint  larger 
than  the  first. 
SGAPHISOMA  Leaeh.     Siltha  p.  Linn,     2  sp.      SUph,  agaricina  Linn. 
Elytra  truncate ;  scuteUum  indistinct ;  second  joint  of  club  of  antenna  smaller 
than  the  rest     Panz.  12.  16. 
MTLJECHUS  Latr,     Catops  p.  Payh,     1  sp.     Myl  hrvnneu9  Latr. 

Elytra  oval ;  posterior  angles  of  thorax  acute ;  club  of  antenna  with  the  second 
joint  not  smaller  than  the  preceding.     Latr.  Gen.  pi.  8.  f.  11. 
PTOMAPHAGUS  lUig,     Choleta  p.  Spenee,     7  sp.     Ft.  truneatus  HI. 

Elytra  oval ;  posterior  angles  of  thorax  acute ;  eighth  joint  of  antenna  small ; 
elytra  not  striated.     Pz.  73.  10.  ? 
CATOPS  Piayk.     Cholbva  p.  Spenee,     17  sp.     Sldope  ehrywmehidee  Pz. 

El3rtra  oval;  posterior  angles  of  thorax  acute;  elytra  striated;  eighth  joint  of 
antenna  small.     Curt.  566. 
CHOLEVA  Latr,     Ptomaphagus  p.  727.     3  sp.     Pt  agiUs  111.     Panz.  18.  f.  1. 
Elytra  oval ;  posterior  angles  of  thorax  obtuse ;  elytra  striated ;  antenna  mode- 
rately long. 

Family  2.     SILPHIDJE  Leach.     (SUphales  Latr.) 

SPH^RITES  Duftteh,     Sabafus  Fisch.     I  sp.     Bister  glahratus  Fab. 

Body  quadrate ;  club  of  antenna  solid,  4-jointed ;   elytra  truncate ;  mandibles 
bidentate ;  maxilla  with  an  internal  horny  tooth.     Sturm.  D.  F.  1.  pi.  20. 
NECROPHORUS  Fab.     Nkcropbaous  Leach,  OUv,     7  sp.     Silpha  VespiUo  L. 
Body  oblong;  elytra  truncate;    club  of  antenna  large,  round,  4-jointed,  per- 
foliate ;  maxilla  unarmed.     Curt.  71. 
NECRODES  Wilkint    Silpha  p.  Linn.    I  sp.     Sttph.  UUordlU  Linn.    Curt.  334. 
Body  oblong ;  elytra  truncate ;  club  of  antenna  gradually  thickened ;   maxilla 
with  a  claw. 
OICEOPTOMA  Leaeh.     Pxxtis  p.  Geoff,     3  sp.     SUpha  thoraciea  Linn. 
Body  oval,  depressed ;  dub  of  antenna  abrupt,  4.artieulate ;    elytra  ^  rounded. 
Donov.  3.   pL  63. 
THANATOPHILUS  Leaeh,    Oicboptoma  p.  55f«pA.  2  sp.    Stipha  einuata  Linn. 
Oval,  depressed ;  club  of  antenna  abrupt,  4-jointed  ;  elytra  $  notched  near  the 
tip.     Donov.  15.    539. 

SILPHA  Linn.  &c.   8  sp.     Sifyka  A-punctata  Linn.   Donov.  2.   pi.  86. 

Oval,  slightly  convex  ;    antenna  gradually  thickened ;    club  4-jointed ;    thorax 
often  anteriorly  truncate. 
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PHOSPHUGA  Leach,     Pxltis  p.  MiUL     2  sp.      ^Ipk,  atrata  Linn. 

Broadly  ovate,  maigxned  ;  antennae  gradually  thickened ;  club  3-jointed  ;  tborax 
entire  in  front.     Steph.  S.  pi.  16.  £  3. 

FamUy  3.     NITID  VLIDJE  MacL.     (Nitidularis  Lair.) 

THTMALUS  Latr.     Pkltu  p.  Payh      1  sp.      Oim.  hmAata  Fab.     Curt.  39. 
Body  nearly  hemispheric;    elytra  entire;    thorax  margined;    maTilhp  with  a 
oomeouB  hook ;  mandibles  bifid  at  the  tip ;  tarsal  third  joint  ample. 
NITIDULA  Fab,     Silpha  p.  Lma.     28  sp.     SOpk.  ffHaea  Linn.     Curt.  675. 
Body  oral,  subdepressed ;    thorax  margined ;    tibiae  compressed  ;   tarsal  fourth 
joint  bilobed ;  third  joint  of  antennae  longer  than  the  fourth. 
STRONGYLUS  Herbtt.     NmnDLA  p.  Latr.     4  sp.     Nitid.  Mtripata  Fabr. 
Body  oval,  subconvez ;  sides  of  thorax  not  depressed;  terminal  joint  of  anteniwff 
mamillate ;  third  joint  of  antenns  longer  than  the  fourUi.     Curt.  339. 
CAMPTA  Kirhy.     Ctchkamus  p.  KtuftB.     1  sp.      Strong,  luteu$  Hbst. 

Body  nearly  hemispherical,  not  margined,  tomentose ;  third  joint  of  antennae  not 
larger  than  the  fourth  ;  club  large;  tibiae  dilated.     Hbst.  4.  pi.  43.  £  3. 
MELIGETHES  Kirby.     Lakia  SeopoU,     15  sp.     Nitid.  virideseent  Fab. 

Body  subquadrate,  metallic  coloured  ;  elytra  entire  ;  third  joint  of  antpnnaB  as 
long  as  fourth  and  fifth  united ;  tibis  spinulose.     Pz.  83.  7. 
PRIA  Kirby.     Silpha  p.  Margh,     1  ^.      iS^A.  truneateOa  Marsh. 

Subdepressed ;  elytra  convex,  subtruncate ;  club  of  antennae  4-jointed,  serratedy 
sixth  and  seventh  joints  with  an  external  process. 
CARPOPHILUS  Leach,     Dxamsrcs  p.  Linn.     2  sp.     Derm,  hemiptenu  Linn. 
Oblong,  ovate,  subdepressed ;  elytra  scarcely  covering  more  than  half  the  abdo- 
men ;  antenme  with  the  third  joint  short.       Hbst.  5.  34.  E. 
CATERETES  fferbst.     Caaccs  Latr,     12  sp.      Dermett,  bipnetvJatut  Payk. 
Ovate,  subconvex ;  elytra  truncate ;  antennae  rather  long ;  club  slender.     Pans. 
7.  5. 

ANISOCERUS  HowiH.     1  sp.     AnU,  Spirea  How.  Steph. 

Ovate,  subconvex ;  elytra  truncate ;  two  basal  joints  of  antennae  very  large,  espe- 
cially in  the  males. 
BYTURUS  Latr,     DxaxssTEs  p.  Fabr.     1  sp.     Derm,  tomentona  Fab. 

Oblong,  ovate,  subconvex ;  tarsal  third  joint  bilobed  ;  antennae  gradually  thickened ; 
Curt.  618. 
MICROPEPLUS  Lair.     Omaliuk  p.  GyU,     4  sp.     After.  ponxOut  Payk. 
Broad,  oblong,  depressed ;  elytra  truncate,  ribbed ;  club  of  antemue  solid.    Curt. 
204. 

Family  4.     ENGIDJE  MacLeay. 

Subfiunily  1.      TragoeiHdetVfesXw,    (Trogodtidae  and  Engidae 
Steph. ). 

IPS  Herhet.     Silpha  p.  Linn,     6.  sp,     SUph.  4»puetulata  Linn.     Curt  306. 
Tarsi  5-jointed ;  maxillae  produced  into  a  broad  lobe ;  body  oblong,  subdepressed ; 
legs  short ;  tibiae  broad,  serrated. 
NEMOSOMA  Lair.     Derkbstes  p.  Linn.     1  sp.     Derm,  dongatus  lAnn, 
•  Body  very  long,  slender,  cylindric ;  head  as  large  as  thorax ;   tarsi  4-jointed ; 
maxillae  produced  into  a  single  pilose  lobe.     Curt.  327. 
TROGOSITA  Fabr.     Tbmxbrio  p.  Linn,     1  sp.      Tenebr,  mamriianicue  Linn. 
Body  oblong,  ovate,  depressed ;   tarsi  5>jointed ;  basal  joint  minute;  maxillae  pro- 
duced into  a  single  slender  lobe.     Sturm.  D.  F.  and  my  Jig.  11.  14->21. 
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RHTZOPHAGUS  SferifBi.     Ltctus  p.  Fab.     11  sp.     LycL  bipuattdaiut  Fab. 
Body  narrow,  subdepressed ;    head  Urge;    tarsi  heteromerous;    outer  lobe  of 
mazills  slender,  articulated  at  the  top.     Curt  579. 
CERYLON  Latr.     Ltctus  p.  Fabr,     4  sp.     L^et.  histeroidet  Ps.     Pz.  5.  16. 
Body  oblong,  ovate,  depressed ;  head  broad  $  maxillary  palpi  filiform ;  the  last 
joint  rather  attenuated  and  truncate. 

ANOMMATUS  ir«-«l      Cti^w  p.  5tep».     1».     ( ^^^  <*ffe^ JP«»~- 

■^        '^  *^        {.An.  ierricdla  Wesm. 

Sides  of  thorax  somewhat  dilated ;  eyes  entirely  obsolete. 
COLYDIUM  Herhst.     Ips  p.  OUv.     1  sp.      CoL  dongatumFah.     Pans.  S.  f.  12. 
Body  linear,  subconyex ;    legs  very   short ;   club  of   antennae  S-jointed ;   tan 
4-jointed ;  outer  lobe  of  maxillas  large ;  inner  lobe  slender. 
ENGIS  Latr.     Ips  p.  Herhst,     S  sp.     Ipt  rujifron*  Fab.     Pans.  36.  f.  19. 
Oblong,  ovate,  suboonvex  ;  tarsi  5-jointed,  fourth  joint  short ;  maxillae  bilobed  • 
dub^of  antennae  short,  broad,  flattened,  and  S-jointed. 
BITOMA  HerUt.     Ditoma  Lair.     1  sp.     Bit.  crenata  Herbtt     Curt.  283. 
Oblong,  depressed ;  tarsi  4-jointed ;  dub  of  antennae  2-jointed  ;   thorax  carin- 
ated. 
MONOTOMA  Herhst.     Cxetlok  p.  GyB.     3  sp.     Man.  picipes  Hbst 

Oblongs  ovate,  depressed ;  thorax  narrower  than  the  elytra,  crenulated ;  femora 
thickened ;  antennas  with  the  club  large,  1 -jointed,  with  a  terminal  appendage. 
Hbst.  V.  pi.  46.  2. 
CICONES  Curtfia.    Stvchtta  ^.  HeUta.    1  sp.     Syu.  variegataHenw.  {Carpini  C.) 
Oblong,  ovate,  subconvex  ;  tarsi  4-jointed ;  club  of  antennae  1 -jointed,  large,  orbi- 
cular; maxillae  with  two  equal  lobes.     Curt.  149. 
LYCTUS  Fab.     Ips  p.  OUv.     1  sp.     Lyct.  canaUeuiaius  Fab.      Hbst.  C.  5  pi.  46. 
Elongate,  subdepressed ;  thorax  subquadrate,  channelled^  margins  crenulated ;  club 
of  antenniB  2-jointed ;  terminal  joint  acute. 
(XYLOTROGUS  5Sf.  Ltctus  p.  Chevr.   1  sp.    Xyl.  hrunneus  St.   St.  3.  pi.  18.  4.) 

LISSODEMA  Curtis. 1  sp.     Liss.  Heyana  Curt. 

Body  elliptic,  convex ;  elytra  very  long ;  club  of  antennae  3-jointed ;  thorax  with 
the  margins  denticulated ;  tarsi  heteromerous. 
CRYPTOPHAGUS  Herhst.       Ips  p.  OUv.      15  sp.      Derm.  ceHaris  Fab. 

Body  ovate^  subconvex ;  lateral  margins  of  thorax  denticulated ;  tarsi  in  one  sex 

heteromerous;    club   of  antennae    S-jointed;    mandibles    bifid   at   the    tips. 

Curt.  160. 

ANTHEROPHAGUS  itfi^erZe.   Cbtftophaous  G^yS.    4sp.    Tenebr.  pattens  l,inn. 

Oblong,ovate ;  club  of  antennae  3-jointed  ;  margins  of  thorax  entire ;  tarsi  in  one 

sex  heteromerous ;  tibiae  dilated  at  the  tips.     Curt  546. 

Subfamily  2.     Cueufides  Westw.     (Cucujipes  Latr.). 

CUCUJUS  Fabr.     Coltdiux  p.  Herhst.     9  sp.      Cna^us  dermestoides  Fab. 

Antennae  short,  moniliform  or  clavate;  the  basal  joint  short     Curt.  510. 
ULEIOTA  LatreUU.     Baoirrxs  p.  Fdbr.    2ap.    Br.flampes  Fabr.     Pans.  95.  4« 
Antennae  as  long  as  the  body,  filiform ;  basal  joint  longer  than  the  head ;  the  male 
of  the  last  named  insect  is  remarkable  for  the  large  and  curious  bent  hook  with 
which  the  mandibles  are  furnished. 

Family  5.     PA  USSID^  Westw. 
There  is  no  British  spedes  of  this  fiunily. 
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Familj  6.     MTCSTOPHAGIDJE  Wtstw.  (Engida  p.  StqJL} 

MTCETOPHAGUS  JVi6.     Boimakix  Marsh.    6sp.     Chygom.  ^-putbUaialAan. 
Body  ovate,  subconyex ;  antennce  with  a  dender  5-jouited  club ;  tarai  composed  of 
four  simple  joints,  except  the  anterior  pair  in  ^  which  are  3-j<Mnted.     Curt. 
156.  andmyyS^.  IS.  1 — 9. 
TETRATOMA  fferh$t,    Bolraua  p.  MaraA.    4  ap.    TeiraL  fimgontm  HohsL 
Body  oblong,  convex ;  tard  heteromerous ;  club  of  antemuB  4-jointed ;  nmmlihlf 
bifid  at  tip.      Curt.  123. 
BIPHYLLUS  D^     Bitoma  p.  GytL     1  sp.     Derm.  hmatuM  Fah. 

Body  ovate,  fubconvex ;  club  of  antemue  2-jointed ;  thorax  with  an  elevated  lateral 
line  on  each  side.     Steph.  HI.  M.  ▼.  3.  pL  17.  S. 
TRIPH  YLLUS  Meg.     Mtcetophaous  p.  GyU,     2  sp.     Ipa  punctata  Fab. 

Body  oblong,  ovate,  subconvex ;  club  of  antennae  S*jolnted ;  basal  joint  thickened  ; 
tarsi  5-jointed.     Steph.  S.  pi.  17.  S. 
PHLOIOPHILUS  Waterh.     — —     3  qp.     PhL  Edwardeii  Waterfa. 
Body  oblong,  ovate,  very  convex ;  two  basal  joints  of  antennae  thickened,  globose ; 
club  3-Jointed ;  last  joint  of  max.  palpi  thick,  conicaL     Steph.  3.  pi.  18.  £  I. 
PSAMMiBCHUS  Boudier,     CarrrA  Kirby.     1  sp.     Anihiems  b^rmctaius  Fab. 
Basal  joints  of  tarsi  bUobed ;  palpi  large,  last  joint  securiform ;  margins  of  thorax 
anteriorly  notched.     This  difficult   genus  seems  incorrectly  located.     Pana. 
26.  9. 
TYPHCEA  Kirhy,     PaMTAPHLLTUs  p.  De;.     4sp.     dfyeet.  testaceus  Fab. 

Oblong,  ovate,  depressed ;  palpi  short,  subfiliform ;  antennae  with  the  basal  joint 
large ;  club  3-jolnted  ;  tarsi  pentamerous  ;  heteromerous  in  one  sex. 
MYCETJEA  Kirby.   Dxrmxstbs  p.  L.    1  sp.  Derm,  fmnuOuM  L.    (Af.  hbrta  Curt.) 
Ovate  convex,  hirsute;  max.  palpi  slender;  labial  short,  thickened ;  dub  of  antennae 
3-jointed;  tarsi  4-jointed;  third  joint  minute.      Steph.  3.  pi.  17.  fig.  1. 

PARAMECOSOMA  Cwrt.     1  sp.     Par.  bicohr  Curt.      Curt.  606. 

Elongate,  ovate,  slightly  depressed ;  club  of  antennae  3-jointed ;  thorax  transverse^ 
quadrate ;  tarsi  pentamerous. 
ATOMARIA  Kirby.     Corticaeia  p.  Marsh.     20  sp.     Derm,  niffripemtis  Pk. 
Elongate,  ovate,  subdepressed ;  antennae  remote  at  the  base ;  basal  joint  of  antennae 
large;  second  small;  club  S-jointed ;  marg^  of  thorax  entire.     Pz.  99.  13. 
ANISARTHRIA  Waterh.     Dbrmestbs  p.  Marsh.     9  sp.     Derm.  Mdas.  M. 
Broad,  subovate,  subconvex ;  club  of  antennae  3-jointed ;  tenth  joint  minute. 
TRICHOPTERYX  JSTtr&y.    Ptilivm  SchUpp.    7  sp.    Dermestet  atomarius  X}e  G. 
Obion j^  quadrate ;  wings  very  narrow,  margined  with  very  long  hairs.   De  G.  4. 
pi.  8. 

HOLOPARAMECUS  Curt.     1  sp.     HoL  depressus  Curt. 

Oblong,  depressed;    antennae  10-jointed*;  club  2-jointed;    thorax  oboordate; 
tarsi  3-jointed.     Curt  614. 
SILVANUS  Latr.     Coltdiux  p.  Payk.     1  sp.     Derm.  Surinamensis  Linn. 
Elongate,  narrow,  depressed ;  antenns  1 1  -jointed ;  club  3-jointed  ;  tarsi  4-jolnted. 
Pz.  14.  11. 
LATRIDIUS  Herbst.     Corticaria  p.  Marsh,     lisp.      Tenebr.  ktrdariua  Dcj. 
Elongate,   depressed ;    elytra  subovate ;    thorax   narrow,    margined ;    antennas 
11 -jointed;  club  3-jointed ;  tarsi  4-jointed.      Curt.  311. 


*  Curtis  incorrectly  described  the  antennsB  of  this  genus  as  9-jointed«     It  b 
evidently  an  imported  species.     I  have  it  from  Sierra  Leone. 
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CORTICARIA  Jllar«A.     LAvmisius p.  ir«r6«<.     lisp.     Lair,  pubucent  TOig. 
Oblong)  suboonyez ;  thorax  subcordate^  immarginate ;  tarsi  4-jomted     Hbst.  4. 
pi.  20.  B. 
EUTHEIA  WaUrh,    — .  1  sp.     Euth.  Scydmanoides  Steph. 

Oblong,  ovate ;  elytra  plicate  at  base,  truncate  at  tips ;   antennas  thick ;   dub 
S-joiiited ;  tarn  5-jointed.     Steph.  3.  pL  18.  f.  S. 

Family  7.     DERMESTIDJE  Leach.     (Dermestes  Xmn.) 

DERMESTES  Xtnn.  ^.     — — »—    4sp.     Derm.  hxrdanM*  TJixm. 

Oblong,  oTate ;  max.  palpi  shorter  than  the  mazillsB ;  antennas  short ;  club  large, 
3-jointed.     Curt  682. 
TIRESIAS  Ste^     OrssiAs  Stgpk,  oUnu     1  sp.     Derm,  Serra  Fab. 

Ovate,  subdepressed ;  club  of  antenna  internally  serrated,  S-jointed ;  thorax  lobed 
behind.     Curt.  244. 
MEGATOMA  HerbtL     Attaoxnus  p.  Lair.     1  sp.     Derm,  undaiu*  Linn. 
Elongate^  ovate,  elytra  parallel ;  club  of  antennas  perfoliate ;  last  joint  of  palpi 
ovate,  truncate.     Panz.  75.  IS. 
ATTA GENUS  I.a<r.  Mxoatoma  p. /Tarftft.    2q».    Derm.  Pe2Zio  Linn.    Curt  247. 
Ovate ;  terminal  joint  of  antennae  very^long  in  ^ ,  last  joint  of  palpi,  elongate ;  basal 
joint  of  posterior  tarsi  minute. 
AKTHRENUS  Geoff.     Btrrhus  p.  Linn,     5  sp.     Byrr.  Mueeorum  Linn. 
Broad,  suboonvex,  squamose ;   club  of  antennae  solid,  S-jointed ;    thorax  lobed 
behind,  with  lateral  grooves  beneath  for  the  reception  of  the  antennae.     Sturm. 
D.  F.  2.  pi.  36. 

Stirps  3.      Braehdytra  Latr.     (Microptera   Chrav.)      Comprising  the 
single 
FamOy.     STAPHTLINIDS.     (Staphylinus  Linn.) 

Subfamily  I.    StaphyKnidee  Mannerh.    (Staphyllnidae  MacL.) 
VELLEIUS  Leach.     Staphtlinus  p.  Payk.     1  sp.      St.  dOatatue  Pk. 

Antennae  serrated  after  the  third  Joint ;  thorax  suborbicular.  Steph.  5.  pi.  26.  f.  6. 
CREOPHILUS  Kirby.     Staphtukvs  p.  Linn.     2  sp.     St.  maxiUanu  Linn. 
Antennae  short,  subdavate;   head  and  thorax  glabrous;    thoiax  semiorbicular. 
Donor.  3.  pL  96. 
EMUS  Leach.     Crxophilus  p.  Kirhy.     I  sp.      Staph,  hirtut  Linn.     Curt  5S4. 
Antennae    short,  with  the  6-terminal    joints   subtransverse ;    head  and  thorax 
pilose ;  thorax  semiorbicular. 
TRICHODERMA  iStqiA.    Staprtlinus  p.  5if.  oTtm.    Ssp.    Staph,  mwrinua  Iahu. 
Body  entirely  pilose ;  antennae  with  the  last  Joint  obliquely  excised,  the  fourth 
and  tenth  Joints  nearly  equal ;  thorax  subquadrate ;  posterior  angles  rounded. 
Panz.  66*  16. 

STAPHTLINUS  lAnn.  ^e,     8  sp.     St.  erythopteme  Linn. 

Body  nearly  glabrous ;  antenna  subfiliibrm,  with  the  fourth  and  tenth  Joints  sub- 
equal  ;  thorax  subquadrate.     Donov.  9.  pi.  308. 
GOERIUS  ZeoM.     Octpits  p.  Kirby,     8  sp.     Sttqth,  olent  Linn. 

Antenna  rather  long,  filiform ;  terminal  Jcnnt  oblique  at  the  tip ;  head  large ; 
mandibles  dissimilarly  toothed.     K.  and  S.  Intr.  1.  pi.  1.  f.  2. 
OCYPUS  Rrby.     SrAPflTUNUS  p.  OUv.     4  sp.  St.  simUie  Oliv. 
Mandibles  long,  slender,  without  teeth ;  lateral  palpi  subdavate.     Oliv.  3.  pi.  5» 
f.  42. 
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TASGIUS  LmcK,     AsTRAPiBus  p.  Xotr.     2  sp.     Atitr,  rufvpn  Latr.     Curt.  438. 
Antennn  filiform  ;  maxillary  palpi  short,  last  joint  small,  tnmoate ;    labial  palpi 
securiform  in  one  sex  ;  thorax  punctured. 
ASTRAPiEUSp.(;rar.   SrArHTUirusO&'o.  Isp.  £ie.  Wsu  Oliv.  Oliv.  3.  pL  4.  £  37. 
•     All  the  palpi  with  the  last  joint  securiform. 
OXTPORUS  Faibr.     SrAPRTUNUs  Linn.     2  sp.     SL  rwfkg  Linn.     Curt.  418. 

*  Max.  palpi  filiform ;  last  joint  of  labial  palpi  lunate ;  mandibles  porreeted  entire. 
\                      QUEDIUS  Leach.     Staphtlinus  Avct.     37  sp.     Staph,  impreuuM  Grav. 

Narrow ;  palpi  long,  slender ;  mandibles  short,  irregularly  subdentate ;  head  ra^er 

*  small,   suboyate;     anterior    tarsi  greatly  dilated;    antennae   short,    slender. 
'  Pans.  36.  f.  21. 

MICROSAURUS  Z)c;.  Quanius  p.  Sttph,  and  Cwrt,    1  sp.    Siaph.laUira&M  Gner. 

*  Broad ;  antennae  very  short,  stout ;  terminal  joints  increasing  in  size ;  palpi  long 

and  slender ;  mandibles  long,  very  curved.     Curt.  638. 
PHILONTHUS  Leaeh.     Staphtlinos  AucL     50  sp.     Staph.  poUius  Linn. 
Palpi  short,  filiform  ;  mandibles  with  a  strong  central  tooth  ;  thorax  quadrate; 
anterior  tarsi  moderately  dilated ;  antennae  filiform.     Curt.  610. 
RAPHIRUS  Leach,     Staphtukits  Amet.     13  sp.     SL  attentuxtuM  Gr. 
Body  attenuated  at  each  end ;  eyes  very  large ;  abdomen  conic ;  antennae  slender; 
anterior  tarsi  moderately  dilated. 
BISNIUS  Leach,     Stapbtlikus  AucL     6  sp.      SL  eephalotes  Grrav. 

Depressed;  eyes  moderate;  head  rather  large;  last  joint  of  antennae  abruptly 
acute ;  abdomen  broad. 
CAFIV 8  Leach.     Staphtlinus  ^MCf.     2ap.     Staph.  Xanthohma  Gnv.    Curt.3SS. 
Depressed ;  eyes  small ;  head  larger  than  the  thorax  ;  abdomen  oblong,  broader 
than   the   thorax ;    terminal  joint  of  antennae    entire,  ovate ;    anterior  tarai 
dilated. 
GABRIUS  Leach.     Staphtlinus  p.  Auet.     IS  sp.      St,  aterrimma  Gr. 

Anterior  tarsi    simple ;    abdomen    rather    slender ;     last   joint  of  max.  palpi 
subulate. 

REMUS  Hohne.     1  sp.     R.  Serieeua  Holme.     Ent  Tr.  2.  p.  1. 

Thorax  closely  punctate ;  antennae  not  geniculate ;  body  depressed ;  tibic  simple. 
OTHIUS  Leach.     Xantholinus  p.  DahL     11  sp.     Staph,  /mfyidus  Payk. 

Linear,  very  long ;  antennae  filiform,  not  elbowed ;  terminal  joint  of  palpi  conic 
Panz.  27.  23. 
HETEROTHOPS  Kirby,     Staphtunus  p.  Grav.     3  sp.      St.  binotahu  Grav. 
Anterior  tarsi  simple ;  antennae  straight ;  terminal  joint  of  palpi  very  miniitf  ; 
head  small,  suborbicular. 
GYROHYPNUS  Kirhy.     Xantholinus  p.  DahL     21  sp.      Staph,  tricolor  Pk. 
Tarsi  simple ;  antennae  inserted  between  the  eyes,  geniculated ;  terminal  joint  of 
palpi  oblong,  ovate.     Oliv.  3.  pi.  5.  f.  50. 
A  CHEN  I UM  Leach.     Lathrobiuk  p.   Grav,     1  sp.     Lath,  depressvm  Gratk 
Body  depressed ;  antennie  long,  filiform,  straight ;  last  joint  of  palpi  very  small ; 
tarsi  dilated.     Curt.  115. 
LATHROBIUM  Grav,     Padxrus  Fabr.     15  sp.     Staph.  eUmgaiue  Linn. 
Very  long,  narrow,  subconvex ;  anterior  tarsi  dilated ;  anteniue  short,  straight ; 
terminal  joint  of  palpi  minute.     Curt.  650. 
CRYPTOBIUM  Mann.    Octhbphilum  5!tepA.  olim,  1  sp.   I\td.  Jraeticomi*  Fab. 
Long,  narrow,  subconvex ;  antennae  elbowed ;  last  joint  of  max.  palpi  very  minute ; 
first  joint  of  tarsi  longer  than  the  following.     Step.  5.  pi.  27. 
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Subfamily  2.    Stenidea  Mann.  (Longipalpi  Latr.,  Stenidfe  MacLeap), 

SUNIUS  Leach,     PiBDsaus  p.  Fdbr.     4  sp.     PatL  mdanocephalus  Fab. 

Thorax  subquadrate,  depressed,  as  large  as  the  head ;  eyes  small ;  tarsi  simple  ; 
tibue  entire.     Oliv.  S.  pi.  1 .  f.  4. 
ASTENUS  Dej,     Sunius  p.  Leach,     5  sp.     St,  angustahu  Fab.     Don.  16.  573. 

Thorax  suborbicular ;  head  large  ;  fourth  tarsal  joint  bilobed ; 
RUGILUS  Leach,     Stilicus  Latr,     4  sp.     Pted,  orbicuiaius  Fab.     Curt  168. 
Head  large,  orbicular ;  thorax  small,  narrowed  in  front ;  tarsi  entire  ;  labrum 

notched.  i 

MEDON  Steph.     1  sp.      Med.  Ruddii  Steph.     Steph.  5.  pi.  27.  f.  2.  ^ 

Head  large,  subquadrate ;    thorax  subquadrate,  as  large  as  the  head ;   labrum 
notched  in  the  middle  ;  mandibles  internally  4-dentate;  tarsi  entire. 
P^DERUS  Fabr.     Staphtlinus  p.  Linn.    5  sp.    St,  ripariue  Linn.      Curt.  108. 
Head  large ;  thorax  obovate,  convex,  larger  than  the  head ;  eyes  small ;  fourth  * 

tarsal  joint  bilobed. 
STENUS  Latr,     PiSDBRCs  p.  Oliv,     66  sp.    Staph,  biptutulatus  Linn.     Curt.  164. 
Head  and  eyes  very  large;  thorax  elongate-ovate;    labium  elongate,  retractile; 
abdomen  simple. 
DIANOUS  XcacA.     Stknus  p.  Xa^r.     1  sp.      S.  coBrulescens  Gjll,     Curt.  107.  r 

Eyes  moderate ;  anal  setae  long ;  labium  not  elongated.  ^ 

i 
'    Subfamily  3.     Oxytelides.     (Stenidie  p.  iS^«pA.,  Denticrura  Xo^.) 

SI  AG  ONI  UM  Kirby.     PaooNATHCs  Latr,     1  sp.     Stag,  4- come  K.     Curt.  23. 
Depressed ;   tarsi  distinctly  5-jointed ;    labium^  deeply  notched ;   antennas    not 
elbowed  ;  head  ^  cornuted. 
BLED  I  US  Leach,     Oxttelus  p.  Grav,     3  sp.      Staph,  trieomis  Pk.     Curt  143. 
Narrow,  convex ;  anterior  tibisB  toothed ;    antennae  elbowed ;  head  and  thorax 
<7  cornuted. 
HESPEROPHILUS  iSfepA.     Oxttelus  p.  G'rao.     5  sp.    Oxyt,  fracticomis  Gr.  \^ 

Narrow,  subconvex ;  antenna  elbowed ;  head  and  thorax  ^  unarmed ;  terminal 
joint  of  palpi  slender. 
PLATYSTETHUS  Mann,     Oxttelus  p.  Grav,     9  sp.     Staph,  moreitans  Pk. 
Short;*  broad  in  front;  head  lobed;  all  the  tibiae  denticulato-pectinate ;  thorax 
eonvex,  chimnelled.     Oliv.  3.  pL  5,  48. 
OXYTELUS  Grav.     Staphtlinus  p.  Linn,     19  sp.     Staph,  piceua  Linn. 

Elongate,  sublinear;  head  unarmed  ;  two  posterior  tibiae  simple;  thorax  depressed, 
channelled.      Pans.  27.  14. 
APLODERUS  Steph.     Staphtlinus  p.  Marsh.     1  sp.     St.  hrachypterue  M. 
Thorax  subdepressed,  not  channelled ;    abdomen   broadest  behind ;  head  small, 
orbicular ;  terminal  joint  of  palpi  minute ;  elytra  short. 
TROGOPHL^US  Afann.     Oxttelus  p.  G^rav.     1  sp.      Oxyt.  cortidnut  Otw.  « 

Linear,  depressed ;  tibiae  unarmed,  ciliated ;  antennae  elbowed ;  last  joint  of  palpi 
minute. 
CARPALIMUS  Kirhy.     Oxttelus  p.  GyU.     9  sp.      Co,  hilineatus  K. 
Antennae    straight);    thorax    cordate-truncate,  sculptured;   tibiae  simple;    tarsi 
indistinctly  S-jointed.     Steph.  5,  27.  f.  4. 
T^NOSOMA  Afann.     Aleochara  p.  Gytt.     1  sp.     AL  pueiSa  Grav. 

Linear,  narrow ;  tarsi  5-jointed,  last  joint  long ;   last  joint  of  maxillary  palpi 
amally  tubulate. 
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PHLOEOCHAKld  Mann,     1  sp.     P.  t^biOiagima  Mum. 

Sublinear ;  basal  joints  of  4  ant.  tarsi  dilated  ;  last  joint  of  max.  palpi  aciciilar. 
(Ent.  Mag.  24.408.) 
COPROPHILUS  Latr.     Elokivx  Leach.     1  sp.     I^aph.  gtHaimlMS  Fab. 
liinear,  narrow,  depressed ;  tibije  spinnlose ;  tarsi  5-jointed ;  last  joint  of  maziUarj 
palpi  largest,  conic,  truncate. 

Subfiimily  4.      OmaHde$.     (Applatis  Xolr., Omalids  MaeL.) 

EViESTHETUS  Gravenk,     Eristhxtus  Lam,     I  sp.     Ev.  wAer  Gr. 
linear,  subeylindrie ;  antennae  davate ;  max.  palpi  long,  S-jointed;  thorax  fove- 
ated.     Abrens,  7.  IS. 
SYNTOMIUM  CurU     Ey^BSTHSTus  p.  JSTtrfty.     I  sp.      Syid,  nigrwen/tmn  K. 
Broad,  depressed ;  antenna  clavale ;  labnim  deeply  notched ;  margins  of  thorax 
crenulated.     Curt.  S88. 

PSEUDOPSIS  Newman,     1  sp.     Pteud,  ndcaiua  Nevm. 

Head  narrow ;  antennje  filiform,  thickened  at  the  tips ;  terminal  joint  of  max. 
palpi  slender,  acute,  the  preceding  dilated ;  thorax  nearly  circular,  sulcated ; 
elytra  wider  than  the  thorax. 
MEGARTHRUS  Kirbj.     SrAraruNus  p.  OUv.     9  sp.     St,  deprtttnt  Pk. 
Broad,  subdepressed ;  antennce  subclavate ;  labrum  transrerse ;  two  basal  joints  of 
antennas  robust.     Stepb.  5.  27.  5. 
PROTEIN  US  Latr.     CATxarrxsp.  Sch,     S  sp.     Derm,hrachypUnu  Pk. 

Oval ;  antennae  clavate ;  club  3-jointed ;  palpi  subulate ;  elytra  more  Ihan  half 
the  length  of  abdomen.     Pz.  4.  10. 
ANTHOBIUM  Leack,     Silpha  p.  Manih,     24  sp.     SUph.  torquaia  Mardi. 
Oval,  subdepressed ;  elytra  nearly  covering  the  abdomen ;  thorax  short,  transverse^ 
Pans.  24.  6, 

CORYPHIUM  Kirby.     1  sp.      Car,  angu^eoOe  K. 

Depressed  oblong ',  head  broader  than  the  thorax ;  terminal  joint  of  palpi  in- 
crassated. 

MICRALYMMA  Wutw,     1  sp.     M,  JohnUonte, 

Oblong,  depressed ;  elytra  very  minute ;  thorax  obcordate ;  abdomen  long,  much 
broader  than  the  thorax,  margined  ;  labrum  transverse,  S-lobed ;  tarsi  with  very 
long  hairs.     Mag.  Zool.  and  Bot.  vol.  ii. 
OMALIUM  Grav,    Staphtlivus  Pk,    33  sp.    St,  planns  Pk.    Oliv.  S.  pi  S.  27. 
Oblong-ovate,  depressed ;  thorax  short,  transverse,  or  obcordate ;  antenna  diort ; 
terminal  joint  of  palpi  acute. 
ACID  OTA  Exrhy.     STAraruMUs  p.  Fabr.     2  sp.     St,  erenatna  F. 

Oblong-ovate,  suboonvex ;   antenna  long,  subfiliform ;    labrum  and    mandibles 
entire ;  thorax  ovate,  broadest  behind.     Steph.  S,  27.  f.  6. 
LESTEVA  Latr,     Staphtlikus  p.  X.taM.     14  sp.     St.  earabaide$  Linn. 
Thorax  obcordate;  abdomen  broad,  depressed;  antenna  filiform;  elytra  long; 
last  joint  of  max.  palpi  subacuminate.     Curt.  303. 

Subfamily  5.      Taehyporide$,     (Tachyporida  SlT^) 

Division  1.      Tachinidea  Westw.     (Tacbinides  Maum,) 

ME6ACR0NUS  Sttph,     Tacbinus  p.  Grav,     8  sp.     St,andU$  Oliv. 

Elongate,  narrow ;  thorax  transverse,  with  rounded  angles ;  last  joint  of  antennae 
long ;  palpi  filiform ;  last  joint  as  long  as  the  preceding.     Steph.  5.  26.  5.  b. 
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MTCETOPORUS  Mann.     Ischkosoha  S^eph,     12  sp.      Jheh,  tpUndidug  Gr. 
Slender,  posteriorly  attenuated ;   thorax  broadest  behind ;   last  joint  of   max. 
palpi  minute.     Steph.  5.  26.  5.  a. 
BOLITOBIUS  Leach.     Tachjkus  p.  Grav.     18  sp.      Staph,  Ittnulatus  Linn. 
Elongate-ovate,  attenuated  behind;  head  long;  palpi  slender;  antenns  rather 
long.     Don.  15.  532. 
TACHYPORUS  Cm©.     Oxtforus  p.  Fa6r.     38  sp.     Staph,  chrysomeHnut  Litm, 
Broad,  posteriorly  attenuated ;  palpi  subulate ;  abdominal  segments  entire ;  head 
small.     Pans.  9.  14. 
TRICHOPHYA  Mann,     Tachtfokus  B.  b.  Steph,     1  sp.      Tach,  nodicornU  K. 
Short,  rather  broad ;  antennas  nodose,  verticillate ;  terminal  joint  of  max.  palpi 
stout. 
HYPOCYPHTUS  Sehupp,     Cypha  Kirby,     5  qp.      Tach.  granulum  Gr. 

Globose,  posteriorly  attenuated ;  abdomen  almost  retracted  beneath  the  elytra  ; 
club  of  antemue  distinct,  3-jointed. 
CONURUS  l^h.     TACHYroRUs  p.  Grav,     12  sp.      Tach.  bipustvlatue  Fab. 
Thorax  transverse,  broad  behind ;   abdomen  conical ;   last  joint  of  max.  palpi 
minute.     Pz.  16.  21. 
TACHINUS  Grav.     Stafhtunus  p.  Unn.     26  sp.     St.  eilphoidee  Linn. 

Broad,  posteriorly  attenuated ;  palpi  filiform ;  abdominal  segments  emarginate. 
Panz.  18.  20. 

Division  2.     Akoeharidea  Westw.    (Aleochart  des  Mann,^ 

ISCHNOPODA  Steph,    ALaocHARA  A.  Steph,  Cat,  7  sp.  AUoch.  aterrima  Grav. 

Thorax  longer  than  broad ;  tarsi  long,  especially  in  the  hind  legs. 
POLYSTOMA  iS!^^A.     Aleocbara  p.    Steph.  Cat.     3  sp.     Al.  craetieomii  K, 
Densely  pubescent ;  abdomen  linear,  obtuse ;  thorax  broader  than  long  ;  antennas 
thick  in  the  middle ;  mouth  prominent. 

DEINOPSIS  Mi^et0«.     1  sp.    D.fuscatueM.    Ent.  Mag.  22.  193. 

Mandibles  with  two  acute  teeth,  and  broad  internal  denticulated  lobe  ;  maxillary 
internal  lobe  denticulated  at  the  tip ;  labial  palpi  obsolete ;  tarsi  S-jointed ; 
abdomen  conicaL 

CENTROGLOSSA  Matthews.     6  sp.      C.  eonuroides  M. 

Mandibles  simple,  with  an  internal  serrated  lobe ;  maxillary  internal  lobe  long, 
sabre-shaped ;  labial  palpi  obsolete ;  labium  with  two  long  terminal  processes. 
Ent.  Mag.  22.  194. 
GYMNUSA  Kanien,     Mtlljika  p.  Erieheon,*     1  sp.     Aldubia  Gr, 
Antennae  filiform,  straight ;  mouth  rostrate ;  palpi  short,  last  joint  subulate. 

DIGLOSSA  Haliday.     1  sp.     D,  merea  HaL     Ent  Mag.  4.  p.  253. 

Antennas  with  the  second  joint  very  long;  maxillas  with  two  very  long  lobes; 
labium  with  two  long  setaceous  lacinie  in  the  place  of  palpi. 
ZYRAS  Steph,     Alxochara  p.  Kirby.     1  sp.     Al.  Haworthii  K. 

Elytra  very  short ;  antenns  rather  long,  subgeniculated ;  last  joint  of  palpi  long, 
slender.     Steph.  5.  26.  £  3. 
(PHLOEOPORA  Eriche.     Aleochara  p.  Steph.     1  sp.     Al  corticalie  Grav.) 


*  Dr.  Erichson  gives  Al.  dubia  as  the  type  of  his  genus  MylUena,  and  the  Aleoch. 
brevioolUs  Ph,  (camivon  Grow.  Steph.  5.  433.)  as  the  type  of  Gymnusa. 
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BOLETOCHAtlA  Mamn.     Alsochaka  GyH     100  sp.     Ahock.  eoOaris  Giwr. 
SubdepresBed  posteriorly,  sublinear ;   thorax  broader  than  the  head ;    antcmue 
geniculated ;  thickened  to  the  tips',  basal  joint  of  tarsi  longest.      Sccph.  5. 
,  26.  2. 

OLIGOTA  Maim,     Alxochara  C.  b.  2.    SUpfuCaL     6  sp.     ALjmsUKma  Gr. 
Subdepressed,  not  attenuated;   tarsi  slender,  with  equal  joints;   ^re  terminal 
joints  of  antenne  dilated ;  legs  pubesoenL 
OXYPODA  Maxn,     ALKOCHAaA  D.  SiepK.  Cat,     17  sp.     Ahodi,  ruficarnU  Gr. 
Posteriorly  attenuated;  antennae  rather  long,  subincrassate  at  the  tip;   basal 
joint  of  tarsi  rather  longer  than  the  second  ;  l^p  pubescent. 
GYROPH^NA  Manm.     Aleochara  £.    Sieph.  Cat.     S  sp.     St.  mammt  Pk. 
Short,  depressed ;  thorax  scarcely  longer  than  the  head,  the  latter  rhomboid ; 
elytra  transverse ;  tarsal  joints  equal. 
ALEOCHARA  Grav.     Albochaea  F.  Sieph.  CaL     34  sp.      St.lnpmetata  Gr. 
Elongate,  robust;  thorax  convex,  broad;  elytim  transverse;  antenns  thick,  joints 
of  equal  length.     Oliv.  3.  pi.  5.  44. 
,^»,»  •  .    -     .     f  ALEocHAaA  G.  Steph.  Cat.  "| 
PELLA  SUph.  {m„m«h,«.a  p.  £icH^.  }    *  f-    a^/*"*—  ^ 

Thorax  broad,  posteriorly  subangulated  on  each  side ;  antennse  thickened. 
HOMALOTA  Mann,     Albocraba  p.  GyO.     1  sp.     At.  pkma  Gyll. 

Linear,  flat ;  thorax  breadth  of  head ;  antennas  monililbrm  ;  last  joint  of  tarsi  long;. 
HYGRONOMA  Eneh,     Homalota  Curt.     1  sp.     JET.  dimidiata.    Curt  514. 

Linear,  flat ;  tarsi  4.jointed ;  joints  subequaL 
ENCEPHALUS  £t>6y.     GTaopHOiNAp..  fr.     1  sp.     Ene,  eompBcanM  K. 
Very  broad ;  abdomen  strongly  margined ;  antennae  short,  thick  at  tip ;  head 
smalL     Steph.  5.  26.  f.  4. 
CALLICERUS  G^ra©.    Homa lota  p.  ^ncA.    2  sp.    Call.  i^i>encii  K,    Curt.  443. 
Oblong,  depressed ;    last  joint  of  antennae  very  long ;  third  joint  of  max.  palpi 
swollen  ;  fourth  very  minute. 
(?  PLACUSA  Erich.  ?     Albochaba  p.  Steph,     1  sp.     AL  pumiHo  Grav.  ?) 
ASTILBUS  Diaw.     Dbusilla  Leach.    I  sp.     St.  canaUeulatue  Fab.     Pk.  27.  13. 
Narrow,  depressed;  abdomen  broader  than  the  thorax ;  palpi  filiform ;  thorax  oblong. 
DINARDA  Leach,     Lokbchusa  p.  Grav.    1  sp.    Lorn,  dentata  Gr.     Curt.  410, 
Broad  ;  posterior  angles  of  thorax  acutely  produced  ;  terminal  joint  of  antennas 
elongate,  conic ;  penultimate  joint  of  abdomen  simple. 
ATEMELES  DiUw.     Gowiodbs  Kirby.     2  sp.     Lorn,  paradoxa  GylL 
Broad  ;  penultimate  joint  of  abdomen  emarginate,  with  lateral  processes ;  second 
and  third  joints  of  antennae  small.     Gu^rin  Ic.  10.  f.  6. 
LOME CH USA  Grav.     SiArHYLiKDS  Fab.     1  sp.      St.  emarginatus  F. 

Broad;   penultimate  joint   of  abdomen  emarginate  and  styliferous;   antennae 
fusiform.      Oliv.  S.  pi.  2.  12. 
CALODERA  Mann,     Albochaba  p.  Grav,     1  sp.      Cah.  ntgrita  Mann. 
Head  exserted,  broader  than  the  base  of  thorax ;  thorax  of  equal  breadth  through- 
out ;  elytra  entire  at  the  base ;  tarsal  joints  equal. 
FALA  GRI A  i«acA.    Albochaba  p.  (?rap.     lisp.     St.  ndcaiu»  V\j.    Curt.  429. 
Head  large,  exserted ;  thorax  broad  at  the  apex ;  base  of  elytra  not  plicate ; 
basal  tarsal  joint  long. 
AUTALIA  Leach,     Albochaba  p.  Gran.     6  sp.     AL  impreua  Grav. 
Head  exserted,  large;   thorax  narrow  at  base;  base  of  elytra  plicate; 
joints  equal.    Oliv.  3.  pl«  5*41. 
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Subfamily  6.     Psdaphidet  Westw.     (Pselaphidas  Steph,) 

EUPLECTUS  ISrby.     Pselaphus  p.  Reich.     9  sp.     A.  riffnatui  Reich. 
Elongate,  narrow,  depressed ;  last  joint  of  palpi  ovate,  conic  ;  ditto  of  antenne 
large.    Denny,  pi.  1.  ^ 

TRIMIUM  Aub^.     EuPLXCTUs  p.  Denny,     1  sp.     PseL  brmricomie  Reich. 

Elongate,  subcylindric ;  last  joint  of  palpi  securiform ;  thorax  ovate ;  last  joint 
of  antennas  very  large.     Denny,  pi.  3.  f.  4. 
BYTHINUS  Leach,     Psxlaphus  p.  Reich.     4  sp.     P«.  eeeiaiger  Reich. 

Short,  very  convex ;  last  joint  of  palpi  large,  securiform  ;  thorax  cordate ;  second 
joint  of  antennas  very  large.     Denny,  pi.  3. 
ARCOPAGUSZeacA.    Pselaphus  p.  i^etcA.  4sp.   A.  6u2&t/er  Reich.   Curt.  422. 

Short,  very  convex ;  thorax  widest  in  front ;  second  joint  of  antenns  moderate. 
TYCHUS  Leach,     Pselaphus  p.  Payk.     1  sp.      Pb,  niger  Pk.     Denny,  pi.  6. 
Body  short,  convex ;  terminal  joint  of  palpi  internally  greatly  dilated,  securiform; 
fifth  joint  of  antenne  ^  dilated ;  thorax  not  impressed, 
IYRUS*^ti6^.    BavAXis  p.  Leach'i    I  sp.  Ptd,  mucronattu  Pz.  Curt.  315.  1—5. 

Tarsi  didact}'le ;  intermediate  trochanters  spinose ;  thorax  nearly  spherical. 
BRYAXIS  Knoch.     Rbichsnbachia  Leach.  Z.  J.     7  sp.      Staph,  impressus  Pz. 
Short,  suboonvex ;  last  joint  of  palpi  conical,  externally  somewhat  dilated ;  thorax 
cordate,  3-foveated.     Curt  315. 
BATRISUS  Attb^,     Bktaxis  p.  Sleph,     1  sp.     Br,  nigriveniris  Denny. 

Subelongate,  suboonvex ;  antennas  inserted  in  a  lateral  fossula ;  thorax  with  three 
longitudinal  sulci.     Denny,  pi.  7.  f.  1. 
PSELAPHUS  Herhtt.     Anthicus  p.  Pz.     4  sp.     P».  HerbsHi  Reich. 

Body  somewhat  elongate;   elytra  and  abdomen  depressed;,  terminal  joint.  q£ 
palpi  long,  davate.     Denny,  pi.  9. 

Tribe  2.     ChUognathamorpha  MacLeay.- 

Subtribe  1.      Cordgloeerata  Westw. 

StirjM  1.      davieomee  Stephens. 

Family  1.     BFRRHIDjE  Leach.     (Byrrhus  Linn.) 

BYRRHUS  Xtaw.     Cistxla  p.  ilfar«A.     10  sp.     B.pOaUalAim.     Curt.  135:^ 
Ovate-globose,  convex,  sericeous ;  club  of  antennas  5- jointed,  gradually  thickened' 
to  the  tip.  Z 

NOSODENDROK  ixtfr.     Byak^vs  ^.  Pam,     1  sp.     Sphar,  fatcictdare  F. 
Hemispheric,  ovate ;  antennas  with  the  third  joint  very  long ;  dub  large,.  S-jointed  f 
elytra  fiisciculated.     Curt.  246. 
SYNCALYPTA  DiBw,     CH^sroPHoaA  K.     3  sp.     By.  arenarta  St. 

Hemispheric,  ovate ;    antennas   with   third  joint  small ;   dub  S-jointed ;  dytra 

rigidly  setose.     Sturm,  D.  F.  2.  pi.  35«  e. 

TRIKODES  3fe^.     Antbrxnus  p.  Fa6.     1  sp.     ^n^Ar.  Atr^w  Fab.    Pz.  11.  16. 

Ovate,  suboonvex,    densely  pilose ;   legs  slender ;    dub  of  antennie  3-jointed. 

ASPIDIPHORUS  Zeigl    Nitidula  p.  GyO.   1  sp,  N. orbieuLdus  G.    Curt.  450.t 

Suborbiculate ;  elytra  rounded  at  tip;  antennas  10-johited;  dub  long,  3-jointed. 

**  The  type  of  this  genus  is  the  Pselaphus  mucronatus  of  Panzor,  which  Stephens 
gives  as  synonymous  with  Bryaxis  sanguineus,  and  Curtis  figures  the  trochanters  of 
this  spedes  with  spines ;  I  have  therefore  introduced  Aube's  genus. 

f  Mr.  Curtis*s  figure  giving  this  insect  the  habit  of  a  Hister;  with  posteriorly 
truncate  dytra,  is  incorrect. 
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SIMPLOCARIA  Monk.     Bterbus  TZL    S  sp.    A  jenuifriatat  HI.     Curt.  335. 

Oyatey  convex ;  dob  of  antenns  5-jomted ;  last  joint  of  palpi  acuminafcp 
OOMORPHUS  CurL     Braanvs  p.  Sturm,    1  sp.     B,  ameolor  St.    Curt.  347. 
Broadly  ovate ;  third  tarsal  joint  bilobed ;  club  of  antennae  5-jointed,  eighth  joint 
small. 
LIMNICHUS  ZeiffL     Btrrhus  DufUeh,   1  qi.     Xrtam.  9erkeu»  Duft. 

Ovate,  convex ;  antenns  rather  long ;  two  basal  joints  short,  thicker  than  the 
following ;  dub  4-jointed. 

Fanuly2.     HISTE R ID  JS  heath.     (Hister  £<im.) 

PLATYSOMA  Leach.     Holoufta  p.  Dej,     2  sp.     SiaL  dq>rtsnu  Fab. 

Flat ;  four  posterior  tibis  with  a  row  of  small  teeth.     Pans.  80.  6, 
HISTER  Linn.     Histkr  p.  Steph.     21  sp.     JET.  tmteolor  Linn.     Curt.  47a 
Subdepressed ;  four  posterior  tibic  with  two  rows  of  spines ;    prostemum  an- 
teriorly lobed ;  outer  strisB  of  elytra  entire. 
DENDROPHILUS  Leach.     Hister  p.  Auct.     I  sp.      Hist.  pynetaiuM  Pk. 
Oval,  or  subglobose  subconvex ;  four  posterior  tibie  broad,  externally  angulated, 
with  one  row  of  spines.     Pk.  7.  f.  5. 
PA  ROM  ALUS  Erich.     Dxndropbilus  p.  Leach.     7  sp.     HitL  flavieomia  Hbst. 
Oval,  subdepressed;    tibisB  narrow,  subincurved;    prostemum  lobed  in   firont. 
Pk.  t.  8.  f.  6. 
SAPRINUS  Erich.    Hister  p.  Steph.  12  sp.  Hist,  nitidtdus  Fab.    Pk.  pi.  5.  £  3. 
Short,  subdepressed ;  prostemum  anteriorly  produced,  but  not  lobed ;  outer  strise 
of  elytra  abbreviated. 
ORTHOPHILUS  Leach.    Hister  p.  Awt.    2  ^.    H.  suleatus  Fab.     Curt.  228. 

Elytra  deeply  sulcate. 
ABR^US  Leach.     Hister  p.  Auct.     2  sp.     H.  ghbosus  Fab.     Pk.  t.  8.  f.  2. 
Subglobose ;  elytra  smooth ;  tibis  slender,  entire ;  prostemum  short. 

Stirps  2.     LamdUeomes  Latr. 

Race  1.    Priocera  Dumeril,*^  comprising  the  single 

Family  L  UCANIDJE  Leach.     ( Lucanus  Unn. ) 
LUCANUS  Scop.     Plattcerus  Crcoff.     1  sp.     L,  cenms.     Curt  490. 

Depressed ;  mandibles  ^  very  large ;  club  of  antenns  4.jouited ;  i>ectinated. 
DORCUS  MacL.     Plattcerus  Latr,     1  sp.     L,  pardUtUpipedm  Ia 
Depressed ;  mandibles  ^  moderate ;   dub  of  ant6nns  4-Jointed,  subpeifbliated  ; 
anterior  tibis  narrow,  serrated.     Donov.  8.  264. 
PLATYCERUS  MacL.     Lucanus  p.  Latr.     1  sp.     X.  earaboides  Linn. 
Depressed;  mandibles  ^  moderate ;  dub  of  antenns  4.1aineUate;  anterior  tibis 
serrulate.     Curt.  274. 
SINODENDRON  MacL.    Stnodendron*  Fab,    I  sp.     Scar.  c^Umdricus  Linn. 
Cylindrical ;  head  and  thorax  ^  comuted ;  dub  of  antenns  S-jointed.     Curt.  478. 
Race  2.    Petahcera  Dumeril.    (Scarabsus  Linn.  Scarabsidea  Lai.) 
Subraoe  1.     Saprophaga  MacL» 

Family  1 .     GEOTR  UTIDM  MacLeay. 

OEOTRUPES  Latr,     Scarabsus  Fab.     10  sp.     Scar,  stereorarius  Linn. 
Ovate-orbicular ;  third  joint  of  antenns  longer  than  second;  thorax  and  head  ^ 
unarmed.     Curt.  266. 


*  This  must  evidently  have  been  a  misprint,  the  name  being  cYidently  derived 
from  itw  (noceo),  and  ^fySjpoy  (arbor),  and  not  Ivt  (cum),  and  the  latter  word,  «• 
stiggested  by  Dumeril. 
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TTPHifiUS  Leach,     Cceatofhtus  Fiseh,     1  sp.     Sear,  iypktnt  linn. 

\    Ovate-orbicular;  third  jomtof  antenon  longer  than  second;  thorax  ^  comuted. 

Sam*  pL  1.  f.^1. 
BOLBOCERUS  JKtr6y.     Opomtjbus  Kbppe,     8  Bp.     Scar,  mdbiUoomic  Fab. 

Suborbiculate ;    third  joint  of  antenns  short ;    head  and  thorax  ^  comuted. 

'    Curt  259. 

Family  2.     SCARAB^TDJS  MacLeay. 

COPRIS  Geoff.     ScARABAUs  Linn.     1  sp.     Se,  bmaric  Linn.     Curt.  414. 

Ovatey  convex ;  last  joint  of  labial  palpi  minute. 
ONTHOPHAGUS  Xolr.    Corais  p.  i2K^.     10 sp.     iSL  eocca  Linn.     Curt 

Broadly  ovate,  depressed ;  last  joint  of  labial  palpi  evanescent. 

Family  3.     APHODITDJB  MacLeay. 

APHODIUS  IBig.     ScAaABJsus  Unn.     58  sp.     Sc.  factor  Linn.     Curt.  27. 

Oblong ;   palpi  with  the  last  joint  slender ;  mazilUe  with  a  fleshy  lobe. 
FSAMM0DIUS.(7yflL   AraoDitrs  p.  Wig.    2  sp.  Aph,  ctdeieoUU  Illig.    Curt.  258. 

Palpi  with  the  last  joint  ovate ;  maxiUs  with  a  homy  lobe ;  thorax  sulcated. 
OXYOMUS  Eceh.    Araonius  p.  Cmrt,    4  sp.    Aph.  poreatuc  Fab.     Pz.  88.  13. 

Clypeus  emarginatey  smooth ;  elytra  deeply  sulcated ;  thorax  smooth. 

Family  4.      TR  0  GIDJE  MacLeay. 

iE GIALI A  £oir.    Araonius /%.     1  sp.     Soar,  gkbocucVmat,     Donov.  14.  47a 
Antennas  9-jointed ;  body  short,  ovate,  very  gibbose ;  thorax  smooth. 

TROX  Faibr.     ScAEAiisus  Linn,     4  sp.     Scar,  cubtdocuc  Linn.     Curt.  574^ 
Antennas  lO-Jointed ;  body  subovate,  convex ;  thorax  rugose. 

Family  5.     D  FN  A  S  TIDJB  MacLeay. 

ORYCTES  IlHg,     Gkotrupxs  p.  Fab.     1  qi.     Se.  nacieonuc  Linn. 

MazillsB  unarmed.     Sturm.  D.  F.  1.   pi.  4.  5. 
DYNASTES  MacLeay.     Gxoraupxs  p.  Fab.     2  sp.     Sc,  inermit  Martyn. 

Maxilhe  toothed.     Martyn,  pi.  4.  f.  35. 

Subrace  2.     TTiakntphaga  MacLeay. 

Family  1.  (or  6.)     RUTELIDJB  MaoLeay. 

Family  2.  (or  7. )    ANOPL  O  GNA  THIDJB  MacLeay. 
(There  are  no  British  species  of  either  of  these  Families.) 

FamUy  3.  (or  8. )     MEL  OL  ONTHIDJS  MacLeay. 
SERICA  MacLeay.     Txmuicrusta  Voet     1  sp.     Scar,  hrunneua  Linn. 

Short,  ovate;  antennae  10-jointed;  daws  bifid  ;  last  joint  of  palpi  subacute.    Pi. 
95.  7. 
OMALOPLIA  Koppe.     Mxloloktha  p.  Fabr.     1  sp.     MeL  naicola  Fab. 
Short,  convex ;  antenna  10-jointed ;  claws  bifid ;    last  joint  of  maxillary  palpi 
trancate.     Donov.  II.  378. 
RHISOTROGUS  Lair,     Zanthxumia  Leach.     2  sp.      Scar.  coUHtiahu  Linn. 

Antennae  9-jointed;  club  3-jointed;  claws  equal,  simple.     Mart  2.  17. 
MELOLONTHA  Fabr,     ScAXABiBus  p.  Linn.     3  sp.     MeL  vtilgarie  Fab. 

Antenne  10-jointed ;  club  6-7-jointed ;  claws  equal,  with  a  basal  tooth.    Curt  406. 
PHYLLOPERTHA  Kirbg.     Anouala  p.  Kiippe.     3  sp.      Scar,  horticola  Linn. 
Antennae  9-jointed ;  claws  unequal ;  clypeus  not  produced ;  thorax  narrow  behind. 
Curt  526. 
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ANOMALA  Koppe,     MzLOLovraA  p.  Fabr.     3  sp.     MeL  Frisckn  Fab. 

Antenns  9-joiiited  ;  claws  unequal ;  dypeus  not  produced ;  thorax  broad  behind. 
Don.  II.  390. 
ANISOPLIA  Meff.     ScABASiBiTS  p.  Linn.     I  sp.     Md.  aiatriaea*  HeibsU 
Antennn  9-jointed;  claws  unequal;   clypeus  advanced,   reflexed.      Steph.    3. 
pi.  19.  1. 
HOPLIA  Wig,     Mclolontka  p.  OUo.     1  sp.     Md,  argentea  Oliy. 
AntennsB  lO-jointed;  claws  simple^  but  unequal.     Oliv.  1.  pi.  3.  f.  22  a. 

Family  4.  (or  9. )  GLAPHFAIDjE  MacLcaj.  (AnthobiiXofr.) 

(There  is  no  British  ^ecies  of  this  Family.) 

Family  5.  (or  10.)  CETONIIDjE^MsLeaj.  ( Melitophili  I>xfr.) 

TRICHIUS  Fabr.     Mxlolontba  p.  Herbat.     I  sp.     Sear,  faaciatu$  Linn. 

Tomentose;  metastemum  not  produced;  anterior  tibiie  2-dentate;  anus  entire. 
Donov.  4.  140. 
ALEUROSTICTUS  K.  Zl.  J,    GNoaiMtrs  St.  Farg,  ^  S.     2q>.     5b.  variabUUT^ 
Glabrous ;  metasternum  not  produced ;  anterior  tibis  2-dentate ;  anus  notdicdL 
Curt.  286. 
VALGUS  ScrUnt.     Acahtrubus  Kirhy.     I  sp.     Scar,  hemiptenu  Linn. 

Thorax  with  two  longitudinal  elevations ;  anterior  tibis  5-dentate ;  abdomen  $ 
terminating  in  a  slender  point     Hbst.  3.  pt.  27.  IS. 
CETONI A  Fofcr.     Scabab^us  p.  Xtnn.    2sp.     Scar.  auratuM  lAnn,     Curt.  374. 
Metasternum  porrected ;  epimera  very  large ;  elytra  sinuated  at  the  sides. 

Subtribe  2.     Prioeerata  Westw.     (Serricornes  Lair,^ 
Stirps  1.     Macrotterni  Westw.     (Sternoxi  Latr.) 

Family  1.     BUPRESTTDJE  Leach.     (Buprestis  Xiaa.) 

CHRTSOBOTRIS  Bsch.     Bupbestis  A.  a.  Stepk.    2  sp.     B.  ckrytostigma  Linn. 
Scutel  distinct,  subtriangular ;  middle  legs  inserted  close  together ;  prostemum 
depressed ;  fore  thighs  thick  and  toothed  ;  third  joint  of  antenna  as  long  as 
fourth.     Pz.  68.  18. 
PCECILONOTA  Etch.     Latifalpis  p.  SoHer,     11  sp.     B.  rutUang  Fab. 

Scutel  distinct,  transverse ;  labrum  rectang^ular ;  third  joint  of  antennae  short ; 
tarsi  not  dilated,  with  the  fourth  joint  scarcely  smaller  than  third.     Px.  22.  8. 
DICER^A  Esch,     Latifalpis  p.  Sol,     1  sp.     B.  anea  Linn.    Herbst.  150.  9. 
Scutel  distinct,  not  transverse ;  last  segment  of  abdomen  3-dentate  in  one  sex, 
bidentate  in  the  other ;  tarsi  not  dilated,  fourth  joint  as  large  as  third. 
ANCYLOCHIRA  £»cA.     Bofbbstis  p.  5bZ.     3  sp.     B.  rusHca  lAnn, 

Scutel  distinct ;  mentum  transverse,  truncate  in  front ;  last  joint  of  max.  palpi 
as  long  as  the  preceding,  slightly  dilated  at  the  tip ;  tarsi  slender ;  anterior 
tibisB  S  hent  and  hooked.     Pz.  68.  19. 
MELANOPHILA  Each.     Bupbestis  ^.  S6L     11  sp.     B.  tarda  Fab. 

Scutel  distinct,  triangular;  thorax  sinuated  at  the  base;  mentum  transverse; 
anterior  tibis  S  simple  ;  tarsi  slender.     Pz.  68.  21. 
ANTHAXIA  J&«cA.     Buprestis  B.  b.  ;?««pA.     4  8p.     B.  nxtidtda  t,van. 

Scutel  distinct,  triangular;  thorax  and  elytra  truncate  at  the  base;  antennae 
scarcely  dilated ;  posterior  femora  straight ;  middle  legs  close  together. 
Curt.  pi.  31. 

*  This  insect  is  incorrectly  named  Agricola  by  English  Entomologists. 
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PTOSIMA  SaviOe,     Aghilus  p.  Etch,     2  sp.     Bupr,  9'maevkaa  Linn. 

Scutel  distinct,  rounded;    thorax  truncate  at  the  base;   mentum  with  a  long 
central  tooth.     Pz.  68.  17. 
AGRILV S  Megerle.     AoKihaa  A.  Steph^    4sp.    JBupr,  viridis  liinn.    Curt.  pi. 67. 
Scutel  distinct,  triangular ;  thorax  sinuated  at  base ;  tarsi  with  pulvilU  beneath 
the  four  basal  joints ;  tarsal  claws  toothed. 
APHANISTICUS  Latr.     Bupmstis  p.  Fab.     1  sp.     Aph,  pusUhu  Gyll. 

Middle  legs  wide  apart ;    body  linear ;  head  notched ;  antenna  with  the  fi>ur 
terminal  joints  dilated.     Curt,  262. 
TRACHYS  Fab,     BuPHsarris  Don,     3  sp.     JBvpr.  nUnttta  Linn.     Donov.  8.  256. 
Short,  broad;  antenna  free,  serrated  towards  the  tips  ;  scutel  wanting;  thorax 
posteriorly  trilobed. 

Family  2.     E  UCNEMIDjE  Westw. 
Subfamily  1.     Euenemidet  Latreille. 

MELASIS  OUv.     Elatck  p.  Linu.     I  sp.     EL  buprestoides  Linn.     Curt.  55. 

Antenns  distant  at  base^  flabellate  in  the  S  *  body  cylindric ;  l^s  flattened. 
MICRORHAGUS  Eseh.     Eucmehis  Steph.     1  sp.     £«c.  pygnueuM  Mann. 

Body  narrow,  depressed;  antenna  quite  close  together  at  the  base;  antenna  S 
ramose ;  legs  slender.    Mann.  Euc  pi.  2.  f.  4>  5,  6. 

Subfamily  2.      Cerophytide*  Latreille. 
CEROPHYTUM  Lair.     Ckratophttum  Lea.     I  sp.      Cer.  datermdea  Latr. 
Body  ovoid ;  antenna  ^  strongly  pectinated ;  tarsal  fourth  joint  bilobed.    Gu^rin, 
Icon.  Ins.  pi.  12.  f.  6. 
THROSCUS  Xa<r.     T&ixagus  (7^22.    2  sp.    Elat.denntstoideaUmn.     Curt.  163. 
Elliptic,  depresssed ;  antenna  terminated  by  a  S-jointed  perfoliated  club ;  palpi 
davate ;  fourth  tarsal  joint  triangular. 

Family  3.     EL  A  TERIDJE  Leach.     (  Elater  Linn. ) 

ADRASTUS  Etch.     Cataphagus  A.  p.  Steph.     2  sp.     El  limbatus  Fab. 
.    Plates  at  the  base  of  the  hind  legs  gradually  dilated  within ;  the  sides  of  the 
thorax  acutely  marginate  in  the  middle ;  body  nearly  linear ;  ungues  denticu- 
lated.    Herbst.  Col.  pi.  165.  £  II. 
DALOPIUS  Esch.     Cataphagus  A.  p.  Stq)h,     1  sp.     El  marginalus  Linn. 
Basal  plates  abruptly  dilated  within ;  sides  of  thorax  acutely  margined  in  the 
middle;  antenna  serrate;  body  more  robust     Oliv.  31.  pi.  8.  f.  83. 
AGRIOTES  Etch.     Cataphagus  A.  Steph.     4  sp<     El  sputalor  Linn. 

Antenna  submoniliform,  second  joint  long ;  sides  of  thorax  not  acutely  margined 
in  the  middle;  forehead  and  thorax  yery  convex  ;  body  oblong.     Pz.  93.  13. 
SERICOSOMUS  Sen.     Serxcus  Esch.     4  sp.     El  brunneus  Linn. 

Antenna  short,  serrate,  second  and  third  joints  short ;  basal  plates  broad,  equal ; 
body  more  or  less  cylindric ;  thorax  short,  convex.     Herbst.  112.  27.  b^ 
ECTINUS  Esch,     Elater  A.  a.  p.  Steph.     1  sp.     El  aterrimus^  Linn. 

Antenna  elongate ;  basal  plates  rather  broader  within ;  body  very  convex ;  fourth 


•  Eschsoholtz  gives  the  Elater  aterrimus  Fab.  as  the  type  of  his  Ectinus,  but 
Dejean  and  Latreille  place  the  Aterrimus  Linn,  in  this  genus,  giving  the  former 
insect,  which  is  distinct,  and  is  the  Niger  of  Linn.,  in  the  genus  Athous.  Mr.  Ste- 
phens has  also  adopted  this  arrangement. 
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antennsl  Joint  .looger  tlian^  the  filtii»  t^  elcrenth  ihort  and  faraad.     Heibat 
pL  161.  £  11. 
LIMONIUS  E$ek,     Elatbk  A.  b.  c  StqpL    7  ap.    £L  Brmeteri  FaK    Pk.  34.13. 
Frontal  carina  distinct ;  baaal  joint  of  tanas  lathor  shorter  than  aeeond  ;  seeood 
and  third  antennal  joints  reiy  minute;   body  obloii^  subcylindric;  tbonx 
elongate,  oonTex. 
ELATE R  lAtrn.,  Egdk,,  Lair,,  SUpk,  (p.)    9  sp.     BL  tamffmmemg  Linn. 

Basal  plates  suddenly  dilated  within,  and  toothed  in  the  middle;  tani  setose*  the 
joints  gradually  smaller;    frontal  carina  distinct;    body  dqiressed;   sides  of 
thorax  not  dilated.     Don.  pL  508.  f.  2. 
PROSTERNON  Lair,     Elatke  B.  S.*  Stqik.     1  sp.     fiL  kOoaerieemM  Fdv 
Body  suboral,  subdepressed,  very  pubescent ;  thorax  dilated  at  the  sides ;  antennje 
with  the  second  and  third  joints  not  dilatedt  and  smaller  than  the  finirth;  daws 
simple.     Heibst.  CoL  161.  f.  9. 
AGRYPNUS  Etch,     Elatee  B.  S**Siepk,     3  sp.     EL  mmrimmt  Linn. 
Body  suboral,  subdepresMd,  very  pubescent ;  thorax  dilated  at  the  sides ;   antenns 
with  the  second  joint  dilated,  the  first  large;  tarsi  without  soles;  poafeerior 
msrgin  <if  thorax  with  a  central  tubercle.     Herbst.  161.  f.  8. 

HYPNOIDUS  DiB.,.  a.     {^;^:^J,f^}  6 ,p.     EL  ripoH,,  F^ 

Frontal  carina  distinct;    palpi  broad,  securiform;   scutellum  broad;   antenna 
thick,  subperfoliate,  with  the  second  and  third  joints  almost  as  large  as  the  others. 
F^  34.  12. 
DRASTERIUS  Etek.     Sklatosomds  p.  St^     1  sp.     EL  ^matmbimt  Fab. 
Palpi  acuminate ;  tibiaa  externally,  with  long  ciliae;  posterior  trochanters  suddenly 
dilated  within ;  frontal  carina  distinct.    Ps.  76.  9. 
MELANOTUS  £«cA.    Pshimxcds  iSSf.   1  sp.    EL  Juhipu  HbaL    Hbst.  46. 162.  2. 
Antennaa  serrated,  with  the  second  and  third  jomts  short,  the  elerenth  loog^ 
slender ;  body  attenuated  behind ;  posterior  thoracic  angles  large ;  tarsi  slender, 
simple ;  claws  serrated. 
hVJyiVS  Lair,     SixATODxaus  £«eA.     1  sp.     EL  firrtisiinemi  Iasul    Don.  356. 1. 
Antennaa  strongly  serrated;  the  second  and  third  joints  Tery  small,  deventh 
abruptly  attenuated  at  the  tip ;  posterior  trochanters  spined  within. 
CTENICERUS  Lair,     Coryxbitxs  Lair,  (Aim,)  7  sp.     EL  peeiimeomis  Linn. 
Antennaa  S  often  strongly  pectinated,  with  the  second   joint  minute;  labrum 
transverse ;  posterior  trochanters  narrow,  lanceolate ;  frontal  carina  wanting. 
Donov.  356.  2. 
SELATOSOMUS  SUph,     Diacamthus  Lair,  (Anm.)    2  8p.     EL  aneuM  Linn. 
Body  broad,  glabrous ;  antenns  short,  serrated,  with  obconio  joints,  the  third  as 
large  as  the  following;  tarsi  simple,  without  soles;  thorax  gibbous.     Donov. 
535.  f.  1,  2. 
CARDIOPHORUS  Eieh.     Calodxhus  Siepk.     3sp.     EL  tharadem  FaK 
Scutellum    cordate;    posterior  femora  thicker  than  the  othen;   tarsi  dender, 
simple  ;  thorax  immarginate,  very  gibbous ;  third  joint  of  antennae  as  large  as 
the  fourth.     Ps.  6.  12. 
ATHOUS  E$ch.     Akathrotus  Stq^,     10  sp.     EL  vUtaiui  Fab.     Don.  518.  2. 
Frontal  carina  distinct ;  basal  joint  of  Ursi  as  long  as  the  two  following,  united, 
the  third  joint  triangularly  dihited,  spongy ;  labrum  narrow,  transverse ;  pdpi 
short,  slender. 
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CTENONYCHUS  Steph,  Def.     Melanotus  p.  ?  Esch.    I  gp.    Ct.  hinuiut  SCeph. 
Claws  toothed ;  third  tarsal  joint  bilobed,  spongy  beneath,  the  two  basal  joints 
dilated ;  antennas  not  compresed,  second  joint  small ;  elytra  with  long  hairs. 

APLOTARSUS  Si^h.     Cakdiophorus  p.  ?  Each.     4  sp.     Eh  rujipet  Fab. 
Claws  simple*;  palpi  filiform ;  thorax  elongate,  subconvex ;  tarsi  simple,  fourth 
joint  not  minute ;  antennie  subserrated,  second  joint  very  minute,  third  joint  as 
large  as  fourth.     Pans.  93.  14. 
CAlVfPYLIS  Fi$eh.     ExonHALMUs  Latr,  oSm,     I  sp.     EL  Knearit  Linn. 
Eyes  Tery  large,  prominent ;  head  exserted ;  body  linear  ;  antenns  long ;  tarsi 
simple;  claws  simple ;  prosternum  not  adyanced  over  the  mouth.     Pz.  8.  11. 

Stirps  2.     Aproatemi  Westw.     (Malacodermi  Lair.) 

Family  1.     CEBRIONIDJE  Leach. 

ATOPA  Pojfk.     Dascillus  Latr*     1  sp.      Chryaom,  cervina  Linn.     Curt  pi.  272. 
Body  oyal ;  antennae  simple ;  basal  tarsal  joints  cordate ;  pulvilli  wanting. 

Family  2.     CYPHONIDJE  Stephens. 

SCIRTES  nUger,     Altica  p.  Pam,     2  sp.      Ckryt,  hamispherica  Linn. 

Body  hemispheric ;  posterior  femora  thickened,  formed  forleaping.     Pz.  96.  7. 
CYPHON  PayJL     Elodks  Latr,     16  sp.      Cyph.  paUidm  Fab.     Curt  602. 

Body  oval ;  fourth  tarsal  joint  bilobed ;  hind  legs  simple. 
EUBRIA  ZeigU     Ctphon  p.  Germ,     1  sp.     C,  palustris  Germ.     My  f.  25.  18. 

Body  hemispheric ;  hind  legs  simple ;  tarsi  filiform. 

Family  3.     LAMPTRIDJS  Leach.     (Lampyris  Linn.) 

LAMPYRIS  Linn,  and  aU  authors.    1  sp.    L.  nocHluca  Sam.   Comp.  pi.  3.  f.  1,  2. 

Head  not  rostrated,  covered  by  thorax ;  females  apterous ;  mandibles  entire. 
DRILUS  OHv.     CocBLXocTOMUS  Meilz.  $      1  sp.     £>r.  Jlavescens  Ol. 

Head  not  rostrated,  exserted  ;  females  apterous ;  mandibles  bidentate.    Oliv.  2.  4. 
pi.  I.  f.  I. 
DICTYOPTERA  Latr.     Ltcus  Steph.     1  sp.     L.  minutut  Fab.     Curt  263. 

Head  short ;  females  winged ;  mandibles  entire. 

Family  4.      TELEPHORIDjE  Leach.     ( Cantharis  p.  Linn. ) 

TELEPHORUS  De  Geer.     Caittharis  p.  Linn.     34  sp.      Canth.  fusca  Linn. 

Elytra  covering  the  abdomen  ;  thorax  entire.     Curt  215. 
SILIS  MegtrU.     Tklxphorus  p.  Steph.     }  sp.      Canth.  n^fieoBit  Fab. 

Elytra  covering  the  abdomen ;  thorax  with  the  posterior  margins  notched,  the 
sides  straight     Charpeut  Horaa  Ent 
PODABRUS  Fis<A.     Tklxphorus  p.  Steph.     1  sp.     Canth.  a^nut. 

Elytra  covering  the  abdomen ;  thorax  entire,  rounded  at  the  sides,  emarginate  in 
front ;  claws  notched. 
(RAGONYCHA  Eseh.  (Bull.  Mosc.)  28p.  (claws  notched).  Canth.  melanwrw,  jfv.) 
MALTHI NUS  Xofr.     Nxctdalis  p.  <7eo^     19  8p.      Canth,  biguttala  hmn. 

Elytra  ^shorter  than  the  abdomen.     Oliv.  2.  pi.  1.  £  6. 

Family  5.     MEL  YR IDJR  Leach. 

MALACHIUS  Fa&.     Cantuaris  p.  Xmn.     Hsp.     Canth.  hipuitfilata  "Lmn. 
Palpi  filiform,  narrowed  at  tip ;  thorax  and  abdomen  with  vesicles.     Curt  167* 
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DASTTES  Ptijfk.     DzEMKsus  p.  Linn,     6  tp.     D,  emndeus  Fab. 

Body  narrow ;  antenn»  as  long  as  the  head  and  thorax ;  palpi  thickened  at  the 
tips.     Pans.  F.  I.  G.  96.  10. 
ENICOPUS  Steph,     Dastos  p.  Attet,     I  sp.     Dermettet  hirtna  Linn. 

Anterior  and  posterior  tarsi  with  a  long  curved  basal  horn ;  posterior  tibiae  curv«L 
Oliv.  2.  9.  pi.  2. 
DOLICHOSOMA  StqA.     Dasttks  p.  AueL     I  sp.      TiBui  fUfannU  Fab. 

Body  very  slender  and  elongate ;  elytra  acute,  squamose.      Steph.  8.  pi.  Id.  f.  5. 
APLOCNEMUS  Steph*     Eucopis  Better,     2  sp.     Hitpa,  4-puttmL  Fab. 

Antenns  short,  internally  serrated  ;    body  obtuse,  oblong ;   legs  short.      Oliv. 
2.  10.  pi.  1. 

Family  6.     CLERWJE  Westw.     (Tillids  Leach.) 

TILLUS  OUtf.     Chrtsohkla  p.  Linn,     2  sp.      Chryt,  dongata  Linn. 

Antenns  subfiliform,  serrated;  thorax  cylindric.     Oliv.  11.  4.  pi.  I.  fl  1. 
TILLOIDEA  Laporte.     Tillus  p.  Stqth,     I  sp.      TUL  unifatdaiut  Oliv. 

Antenns  subfiliform,  serrated ;  thorax  obcordate ;  elytra  convex.    Curt.  pL  SG7. 

OPILUS  Latr.    |  ^^^g  j^-  |  2  sp.     Attel  mollit  Linn.     Curt.  pi.  270. 

All  the  palpi  terminated  by  a  hatchet-shaped  joint ;  antenns  davate. 
TH ANASIMUS  Latr.     Clxkus  Dg.     I  sp.     Attel  farmicariut  Linn. 

Antenns  gradually  davate ;  max.  palpi  small ;  labial  palpi  terminated  by  a  large 
hatchet-shaped  joint ;  basal  tarsal  joint  small.     Curt.  pi.  S98. 
CLERUS  Geoff,     Thichouxs  Fab.     2  sp.     Attel,  apiariut  Hbst     Curt.  44. 
Tarsi  with  the  basal  jdnt  scarcely  visible ;  labial  palpi  terminated  by  a  large 
hatched-shaped  joint ;   terminal  joint  of  antenns  produced   acutely  within. 
Steph.  Mand.  voL  iii.  pi.  19.  f.  5. 
NECROBIA  OUv.     CoHTNans  p.  I)^\     4  sp.     Cor.  rnfieoUt  Fab. 

Antenns  with  the  last  joint  the  largest,  square,  internally  obtuse ;  palpi  sub- 
cylindric ;  ungues  entire.     Curt  pi.  350. 
CORTNETES  JPayk.     Dehmkstbs  p.  Linn.     1  sp.     Derm,  violaeeut  Linn. 
Antenns  with  the  last  three  joints  equal,  the  last  internally  acuminate ;  palpi  with 
the  last  joint  thickened,  oboonic ;  tarsal  daws  with  a  small  basal  tooth.     Curt. 
pi.  351. 

Fanuly  7.     PTINIDM  Leach.     (Ptinus  Unn.) 

Subfiunily  1.     Jf^*nt<fe«  Westw. 
Antenns  moderately  long ;  three  terminal  joints  similar  to  the  preceding; 

PTINUS  Linn,  and  aU  authort.     8  sp.     Pt.  fur.  Linn.       Curt.  646. 

Antenns  long,  slender,  and  simple,  inserted  dose  together ;  eyes  rather  prominent  ; 
dytra  separated ;  body  oblong. 
MEZIUM  Leach,     Ptinus  p.  Marsh.     I  sp.     PHnut  ndcatMU  Fab.     Curt.  232. 
Antenns    subcompressed ;    elytra    subglobose,  polished ;  wings  0  ;  thorax  with 
longitudinal  furrows. 
GIBBIUM  KugeU,     Scotxas  Czemtp,     1  sp.     PtinuaScotias  Fab.     Curt  342. 
Antenns  subcompressed ;  elytra  subglobose,  polished ;  wings  0 ;  thorax  smooth. 


*  Mr.  Stephens  has  introduced  into  this  genus  a  third  spedes  under  the  name  of 
(Aploc?)  floralis  OUv.  7  upon  the  authority  of  an  insect  captured  by  me  near 
Petworth,  which,  however,  I  have  ascertained  to  be  Dasytes  niger  Linn. 
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PTILINUS  Fab.     Anouum  p.  lUiger.     2  sp.     iYtn.  peetinicarnis  Linn. 

Body  eylindric ;  antenne  ^  strongly  pectinated.     Don«  pi.  320. 
XTLETINUS  Lair,     Sskkocmus  Kuff,     2  sp.    Ptilin,  pectinaiuM  Fab. 

Body  broadly  ovate ;  antenne  in  both  sexes  strongly  serrated ;  elytra  striated ; 
palpi  with  the  last  joint  securiform.     Curt.  375. 
OCHINA  ZeipL     Cbiockeis  p.  Marsh,     I  sp.      Crioc,  Ptinoidet  Marsh. 

Antenna  slightly  serrated ;  elytra  soft,  snxwth,  subovate ;  palpi  simple. 
LASIODERMA  St^   IlL  5-^n,     1  sp.     Lot,  tettaceum  Steph. 

AntemuB  with  the  basal  joint  large,  robust,  the  third  to  the  tenth  serrated ;  head 
broad ;  thorax  broad,  semicircular ;  elytra  soft,  smooth,  broad,  oblong. 

Subfamily  2.     Anolnide$  Westw. 
Antenne  with  the  last  three  joints  distinctly  larger  than  the  preceding. 

D  ORG  ATOM  A  HerUi,     Skrrockrus  p.  Kug,     3  sp.     D,  Dreadensis  Hbst. 
Antenna  with  the  last  three  joints  triangular  and  flattened ;  body  short,  but 
globose  ;  palpi  securiform.     Hbst.  pi.  39.  £  8. 
ANOBIUM  Fab.     Ptimus  p.  Linn.     11  sp.     Pt.  pertinax  Linn.     Curt.  387. 
Body  oblong-ovate ;  antenna  with  the  ninth  and  tenth  joints  subcorneal,  and 
much  thicker  than  the  preceding ;  terminal  joint  ovate ;  palpi  simple. 
DRYOPHILUS  ChevroUa.  Steph.   UL  5.  418.      1  sp.     Dr.  anobioidet  Chevr. 
Body  subcylindric  ;    antenne  ^  with  the  three  terminal  joints  very  long  and 
slender ;  eyes  prominent.     Gu6r.  Mag.  Zool.  Ins.  pi.  3. 

Family  8.     LrMEXTLONID^  Steph.      (Xylotrogi  Zofr.) 

LTMEXTLON  Fab.     Ptsrophoeus  HerbsU     1  sp.      Cantharis  nawdit  Linn. 
Body  long,  linear,  depressed ;  head  vertical ;  elytra  nearly  covering  the  abdomen  ; 
antenna  simple.     Curt.  pi.  382. 
HTLECCETUS  Latr.     CAirrHARis  p.  Linn.     1  sp.      Canth.  dertneaioides  L. 
Antenna  compressed,  serrated ;  thorax  square ;  body  subconvex ;  elytra  covering 
the  abdomen.     Curt.  654. 

Family  9.     BOSTRICHIDJE  Westw. 

BOSTRICHUS  Gtoff,  nee  Erieha.     Apatk  Fab.    1  sp.     Derm.  capueinuM  Linn. 
Elytra  entire,  rounded  at  the  apex ;  antenna   with  the  second  joint  short,  sub- 
davate ;   terminal  joints  not  laminate  nor  transverse.     Curt.  271. 
APATE  Fab.     Bostrichds  p.   OUv,     1  sp.     Ap.  tinuata  Fab. 

Elytra  posteriorly  retuse ;  antenna  with  the   second  joint  elongate,  eylindric ; 
termina]  joints  forming  a  perfoliated  club.     Steph.  HI.  3.  pi.  19.  f.  6. 
(SINOXYLON  Duf.     Bostrichus  p.   OUv.     1  sp.     B.  biepinota  Oliv. 

Elytra  posteriorly  retuse  and  spinose ;   antenna  with  the  terminal  joints  sub- 
laminated;  tibia  simple.     Oliv.  4.  pi.  4.  f.  1.) 
DINODERUS  Sieph.     Apatx  p.  Payk.     1  sp.     Ap.  subetriata  Pk.  ? 
Elytra  posteriorly  retuse ;   antenna  with  the  second  joint  subglobose ;  the  ter- 
minal joints  perfoliated ;   tibia  denticulated. 
RHYZOPERTHA  iSfapA.     Ptinus  p.  3fortA.     2  sp.    Pt.  piceut  "M. 
Elytra  elongate,  posteriorly  rounded;  antenna  with  the  terminal  joints  sub- 
laminated;  tibia  serrated. 
CIS  Latr.     Ptimus  p.  Marsh.     13  sp.     Anobium  BoleH  Fab.     Curt.  402. 

Cylindric,  ovate  ;   thorax  rounded  at  the  sides,  dilated  in  front ;  tersi  4-jointed ; 
three  basal  joints  very  short;  antenna  10-jointed,  with  the  last  three  joints 
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formiDg  a  club ;  head  in  the  males  often  tubereixlar ;   mandibles  bidentate  ; 
maxillary  palpi  with  the  last  joint  large  and  oval. 

Family  10.     SC7BMMNIBJE  Steph. 
SCYDMiENUS  JjOt,     Anthicus  p.  Fab.     16  sp.     Sc,  HeUunffii  Latr. 

Elytra  separated;   antennie  thickened  at  the  tips;  the   basal  joints  but  little 
thicker  and  longer  than  the  rest.    Denny,  Mong.  pL  11. 

Sect.  II.     Hete&omkka  LatreiUe, 

Tribe  1.      TraoheHaWeatw. 

Family  1.     NOTOXIDJE  Steph. 

NOTOXUS  UL     MsLoc  p.  Ltna.     2  sp.     Not.  numoeeroB  Linn. 

Thorax  produced  over  the  head  into  a  horn ;  neck  distinct.     Steph.  pL  25.  f.  5. 
ANTHICUS  Fiib,     MiLosp.  Linn,     8  sp.      A.  antherinug  linn.     Pans.  11.  14. 

Thorax  not  cornuted  in  front ;   neck  distinct. 

Family  2.     PVR  OCHR  OIBM  Leach. 

PYROCHROA  Fah,     Caktharis  p.  Linn,    2  sp.  Oz.  coceinea  Linn.    Curt  59a 
Antennae  rather  longer  than  the  head  and  thorax,  pectinated  in  ^  ;  eyes  ^  distant. 

Family  S.     LAGRIW^Westw.    (Lagriaris  Xa<r.) 
LAGRIA  Fab.     Chrtsohxla  p.  Linn,     1  sp.      Ch,  hirta  Linn.     Curt.  598. 
Thorax  cylindrio,  much  narrower  than  the  elytra;  ^  antenna  with  the  last  joint  long. 

Family  4.     HORIIDJE  Westw.    (Horiales  Latr,) 
There  is  no  British  species  of  this  fiimily. 

Family  5.     MORDELLIDM  Leach.  (Mordella  Linn.). 

MORDELLA  Limn 9  sp.     M,  actdeata  Linn.     Curt.  483. 

Abdomen  styliferous ;  scuteUum  distinct ;   tarsi  simple. 
ANASPIS  Geq/f.     Mordklla  p.  Ztnn.     18  sp.     M.  fronioKa  Linn,    Pz.  13.  13. 

Abdomen   not  styliferous ;  scuteUum  distinct ;  penultimate  joint  of  anterior 
tarsi  bilobed. 
RIPIPHORUS  Fab.     Mordslla  p.  Linn.     1  sp.     M,paradoxu$  Linn. 

ScuteUum  hidden ;  antenna  ^  pectinated.     Curt  19. 

Family  6,     CANTHARIDX  Leach.  (Meloe  Ltnn.) 

CANTHARIS    Geoff.     Lxtik  Fab,     1  sp.     Md,  vedeatvialAnn.      Curt  658. 
Narrow  ;   wings  two  ;  elytra' elongate  ;  last  joint  of  max.  palpi  subovate. 

SYBARIS  Steph. 1  sp.     Syh,  immunis  Steph.     Steph.  5.  pi.  25.  £  4. 

Narrow  ;   elytra  elongate  ;   thorax  broadest  behind  ;  last  joint  of  max.  palpi 
securiform. 
SITARIS  Latr,    Nxctdaus  p.  Fab.     1  sp.     Nee.  humeraUa  Fab.     Curt  34a 

Elytra  attenuated,  not  lapping  over  each  other ;   wings  two ;  antenna  simple. 
]MIELO£  Linn.  ^e.    Proscarajubus  Steph.     9  sp.     Md.  proMoarcAtnu  Linn. 
Wings  0 ;    elytra  short,   lapping  over  each    other  within ;    antenme  Tarioua. 
Curt.  279. 

Family  7.     SALPINGIDJE  Leach. 

SALPINGUS  la.     Rhinosimus  Latr,     4  sp.     Cur,  ruficolMs  Linn.     Px.  24.  19. 
Oblong-ovate,   depressed ;  rostrum  elongate  ;  club  of  antenme  5-jointed  ;  head 
depressed. 
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SPH^RIESTES  jKtr&y.    SALnNGUs  p.  GyU,    7  sp.   Salp,  ater  Gyll.'  Curt.  662. 

Oblong-ovatey'glahroufl  ;  rofltrum  short ;  club  of  antennaB  5-jointed  ;  head  sub- 
oonyez. 
MTCTERUS  Oairv,     Rhinohackk  p.  Fabr.     1  sp.     Myct.  gruetu  Civ, 

Ovate,  sericeous  ;  rostrum  elongate ;  anteniue  filiform.     Steph.  4.  pL  21.  f.  4. 

Family  8.     (EDEMERIDJE  Leaeh. 

CEDEMERA  Oft'o.     Nkctbaus  p.  Xtwn.     2sp.     Nee,  earuUaJAau,     Don.  558. 

Elytra  subulate ;   posterior  femora  $  incrassated. 
ONCOMERA  SUph,     CEdkmska  p.  Auei,  ?     1  sp.     Nee  podagrarim  Linn. ' 
Elytra  not  subulate ;  posterior  femora  S  incrassated ;  thorax  oblong.     Oliy.  3. 
10.  pL  1. 
ISCHNOMERA  Steph.     (Edxhkea  p.  AueL     5  sp.     Nee,  candea  Linn. 
Elongate;  elytra  not  subulate;  posterior  femora  simple.     Curt.  fig.  390. 
NOTHUS  ZeiffL     Osphta  7%.     2  sp.     N.  davipet  Illig.     Curt.  538. 

Thorax  orbiculate,  depressed,  margined ;  hind  femora  S  incrassated. 
CONOPALPUS   GyA    Zpmrns  Curt.    2  sp.      Mel,  testaeea  Oliy.     Curt.  112. 
Antennae  lO-jointed;  thorax  transverse,  orbicular;  last  joint  of  palpi  large,  securi- 
form. 
ENGLENES  ir««fi9.     Xtlofhilus  p.  Pow.     1  sp.     Anth,  oeiUatu»  Fk. 

Antennas  ^  very  long;  eyes  ^  very  large;  palpi  securiform ;  peniilt.  tarsal  joint 
minute.     Curt  pL  299. 
ADERUS  Wegiw.     Xtlophilus  p.  Bon.     1  sp.     Lytta  BoleH  Marsh.  * 
'  Ovate;  antennsD  II -jointed,  moderately  long^  second  and  third  joints  minute; 
eyes  moderate,  entire.     Steph.  pi.  25.  6. 

Family  9.     ME  LAND  R  FIDJE  Leach. 

MELANDRTA  Fab,     SaaaorALPUS  p.  IBip.     2  sp.     Chrys.  caraboides  Linn. 
Elongate-ovate,  subdepreased,  narrowed  in  fhmt ;  max.  palpi  large,  4-jointed, 
serrated,  last  joint  large,  ovate,  fleshy  on  the  inner  margin.     Curt.  155. 
PHLOIOTRTA  iS^.     Xtlita  p.  MaeL.     1  sp.     Serr.  r^fipes  Gyll. 

Oblong,  convex,  orbicular  in  front,  sinuated  behind  ;  maxillip  elongate,  deflexed. 
Steph.  pi.  24.  £  4. 
DIRC^A  Fab,     SxaaorALPUs  p.  XaUt,     1  sp.     D,  wsriegaia  Fab. 
Oblong,  convex ;  antennae  slightly  thickened  at  the  tips ;  last  joint  of  max.  palpi 
securiform.     Act.  N.  H.  Par.  1.  pi.  10. 
HYPULUS  Payk.      SBaaopALPUS  p.  Illig,     I  sp.     H,  quereinut  Pk. 

Elongate,  subconvex ;  antennse  subfililbrm;  thorax  elongate,  narrowed  behind. 
Steph.  pL  24.  £  5. 
ABDERA  Steph,     Htpulus  p.  Curt.     3  sp.     Mord.  hifaedata  Marsh. 

Elongate,  ovate;  antenne  rather  thicker  at  the  tips;  thorax  broadest  behind. 
Curt.  fig.  255. 
SCRAPTI A  Lair.     Dikcma  p.  Seh.     2  sp.     Sc,  Jutca  Latr.    Steph.  pi.  24.  f.  3. 
Thorax  suborbieular ;  labial  palpi  with  the  last  joint  obtrigonate;   antemus 
filiform. 


*  The  Xylophilus  populneus  of  Curtis  is  certainly  identical  with  this  insect    The 
pygmanis  of  D^eer  is  also  identical  with  the  oculatus. 
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H ALLOMENUS  ITeUw.     Diecjba  Fab,     S  sp.     H,  JUxwuus  Pk.       Curt.  474. 

Oblong-ovate,  subdepressed ;  thorax  broad  behind ;  last  joint  of  labial  palpi  mi* 
nute ;  tarsi  entire. 
ORCHESI A  Irofr.     Hallomknds  p.  Pii.     3  sp.    OrcA.  maooM  Latr.    Curt.  197. 

Elongate-ovate,  convex ;  posterior  tibiie  with  two  long  spurs;  antennas  clavate. 

Tribe  2.     Airachdia  Westw. 

Subtribe.  1.      Faricohres  Westw. 

Family  1.     CJSTELIDM  Leach.  (Xystropides  Sdier.) 
ERTX  Stejph.     Prion  vcHos  SoUer,     1  sp.     Pyroehr,  nigra  De  Geer.     Pz.  50.3. 

Broadly  ovate ;  mandibles  bifid;  max.  palpi  obliquely  truncate;  tarsi  pulvillate. 
MYCETOCHARUS  Latr.    Mycetophila  GyU.     1  sp.     M.  acapularis  Gyll. 
Narrow,  linear,  elongate;    tarsi  not  pulvillate;    mandibles    bifid;   nuix.   palpi 
strongly  securiform.     Pz.  25.  14. 
CISTELA  Fab,     Chrtsomkla  p.  Linn,     6  sp.      Ch.  ceramboides  Linn. 

Ovate  ;  thorax  semicircular ;  mandibles  bifid ;  max.  palpi  subsecuriibrm.  Curt.  594. 
OMOPHLUS  Meg,     Cistela  Fab.     1  sp.      Om,  Armeria  Curt.     Curt.  682. 
Thorax  broadest  in  front ;  mandibles  acute  at  the  tips ;  max.  palpi  clavate,  scaredy 
securiform ;   elytra  elliptical. 
MEGISCHIA  SSoZter.     Cistela  p.  Steph,     I  sp.      Ct«<.  cunnpes  Dej. 

Palpi  filiform,  terminal  joint  scarcely  enlarged ;  mandibles  entire. 
CTENIOPUS  Solier,    Allscula  Steph,     1  sp.    Chr,  gulpkurea  Linn.    Pz.  106.  8. 
Thorax  subquadrate,  narrowed  slightly  behind;    mandibles  entire;    eyes  pro- 
minent. 

Family  2.     ^ElrOP/DJS  Stephens. 

HELOPS  Fab,     Tekeerio  p.  Linn,     4  sp.     H,  caraboides  Pz.     Curt.  298. 
Oblong- ovate;  uitenns  subfiliform  ;  thorax  subquadrate,  or  subcordate. 

Family  3.     DIAPER TD^  Stephens. 

DIAPE RIS  G^eq^.      Curtsombla  p.  Xtnn.    1  sp.    Chr.  Boleti  lAnn,    Curt.  358. 
Subrotundate,  convex  ;  antenns  with  the  fourth  and  following  joints  lenticular ; 
palpi  filiform. 
PL  AT  YD  EM  A  Lcgp.  and  Br.     Diaperis  p.  Steph,     4  sp.     D,  violacea  Fab. 
Ovate,  suboonvex  ;  fourth  and  following  joints  of  antennas  conical ;  max.  palpi 
with  the  last  joint  enlarged.     Panz.  94.  9. 
PHALERIA  Latr.     Tenebrxo  p.  Fab,     1  sp.      Ten,  cadaverina  Fab. 

Ovate  ;  antennie  perforated ;  tibie  triangular,  spinose  ;  max.  palpi  with  the  last 

joint  obtrigouate.     Sturm.  D.  F.  2.  47.  A. 

ALPHITOPHAGUS  Steph.    Phtlithus  MegerU?   I  sp.     Alph,  4-ptai9datua  St. 

Oval,  convex ;  antenna:  slightly  clavate ;  tibis  simple ;  last  joint  of  palpi  subin- 

crassated.     Steph.  24.  f.  1. 

BOLITOPHAGUS  Fab.     Eledoka  Latr.     1  sp.     BoL  agrieola  F.,  Curt.  586. 

Obtuse,  ovate,  convex  ;  thorax  crenated ;  antenne  clubbed  and  serrated. 
HYPOPHLiEUS  Fab.     Ips  p.  OHv.     3  sp.     H,  bicohr  Fab.     Curt.  430. 
,    Elongate,  subdepressed ;  elytra  linear ;  antenna:  short,  gpradually  thickened  and 
serrated. 

TRACHYSCELIS  Latr.     I  sp.      Tr,  aphodioidea  Latr. 

Broadly  ovate ;   tibis  dilated,  spinose,   the  anterior  serrated ;  club  of  antennae 
6-jointed.     Gu^rin.  Icon.  R.  An. 


COLEOPTERA.     TENEBRIONID-ffi—  BRUCHID-ffi.  33. 

Subtribe  8.     MdatomaUi  Latrdlle. 

Family  4  (or  1.)-    TENEBRIONIDJE  Leach.  (Tenebrio  Linn. ) 

TENEBRIO  Irtnw.,  ^.     4  sp.      T.  mo/ttor  Linn.     Curt.  331. 

Narrow,  elongate ;  thorax  quadrate ;  antenna  filiform. 
ULOMA  Meg.     Ulosa  Meg.     2  sp.      Trogoa.  comuta  Fab.     Latr.  Gen.  pi.  10. 

Oblong-ovate^  depressed;   antennae  davate,  third  joint  as  large  as  the  fourth; 
mandibles  ^  large. 
ALPHITOBIUS  Steph.    Uloma  p.  Curt.     2  sp.      Ten.  Fagi  Pans.     Curt.  363. 

Oblong-ovate ;  antennae  clavate,  third  joint  much  longer  than  fourth. 
STENE  Kirby.     Tbmebrio  p.  OKv.     1  sp.      Ten.  ferrugineut  Ol. 

Elongate,  depressed ;  antenns  clavate,  third  joint  short.     Olir.  3.  18.  pi.  2. 
SARROTRIUM  IlKg.  Orthocehus  Latr.   1  sp.  Siap.  muiiea  Linn.    Curt.  314. 

Elongate,  subconyex ;  antennae  thick  and  very  pilose. 
OPATRUM  Fab.     Silpha  Linn.     2  sp.      SUpha  9abulo$a  Linn.      Curt.  319. 

Oblong-ovate,  subconvez  ;  antennae  thickened  at  the  tips ;  wings  two. 
HELIOPHILUS  Dej.     Tskebrxo  p.  Marsh.     2  sp.      Ten.  dbaoUtuM  Marsh. 

Ovate,  subconvez;  anterns  thickened  at  the  tips;    elytra  connate;    wings  0. 
Steph.  pi.  24. 
PEDINUS  Lair.     Blaps  p    Fab.     1  sp.     Bl.  femoralis  Fab.      Panz.  39.  5.  6. 

Ovate ;  antennae  filiform,  terminal  joints  longer  than  broad  ;  wings  0. 
PHYLAN  Meg.     Tekebrio  p.  Marsh,     1  sp.      Opatr.  gibbum  Fab. 

Ovate ;  antennae  filiform ;  terminal  joints  broader  than  long ;  wings  O.     Herbst. 
7.  112.  3. 
CRTPTICUS  Latr.     Blaps  p.  Fab.     I  sp.     BL  gJaber  Fab.     Panz.  36.  1. 

Ovate ;  antennae  filiform ;  elytra  not  connate ;  wings  two. 

Family  5  (or  2.)-     BLAPSWJE  Stephens. 

BLAPS  Fab.     Tknkbrio  p.  Linn.     3  sp.      7.  mortiaaga  Linn.      Curt  148. 
Oblong-ovate,  flat  above ;  margins  of  elytra  inflezed  ;  wings  O. 

Family  6  (or  3.).     PIMELIIDJE. 
(There  is  no  British  species  of  this  fiunily.) 

Sect.  III.     PsBUDOVETRAHEKA  Wettw,     (Tetnuuera  Lair.) 

Stirps  I .      Rhyneophora  Latr. 

Family  I .     BR  UCHWM  Leach.     (  Bruchus  Linn. ) 

Subfamily  1.     Brwhides  Westw. 

BRUCHUS  lAnn.     Mtlabris  Geoffr.     7  sp.     Br.  granaria  h.     Pz.  66.  11. 
Antennae  filiform,  or  slightly  and  gradually  thickened  to  the  tips,  often  serrated ; 
elytra  oblong-quadrate. 

Subfimuly  2.     Anikriiidet  Westw. 
BRACHYTARSUS  Seh.     Paropes  Meg.     2  sp.     Anihr.  seabroaui  F. 

Short,  ovate ;  eyes  entire ;  antennae  abruptly  clavate.     Pz.  1 5.  f.  1 5. 
PHLOEOBIUS  Seh.     Antbribus  p.  Fab.     1  sp.     An.  griseus  Fab. 

Ovate;  eyes  emarginate  ;  antennae  slender,  elongated.     Steph.  pi.  21.  f.  2. 

TROPIDERES  Seh.     MAcmoczpHALOs  p.  OKv.     2  sp.     An.  aWirostris  F. 

Oblong ;  eyes  entire ;  two  basal  joints  of  antennae  elongated.     Pz.  15.  13. 
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PLATYRHINUS  CZ».     MAcaocKWTALUiJp.  OUv.     1  sp.    CWrc.  ktHrottrU  Bona. 

Oblong ;  eyes  entire ;  two  basal  joints  of  antennas  short ;  dub  abrupt.     Don. 
S48.  1. 
ANTHRIBUS  Fab.     MAcaocsraALUs  p.  Olw.     1  sp.     Cure,  aOnnus  Linn. 

Oblong ;  eyes  emarginate ;  antenns  S  elongated ;  club  narrow.     Don.  348.  3. 
RHINOMACER  Fab,     Amthribus  p.  OUv,     I  sp.     JRh.  aitdabwdn  F. 

Rostrum  elongate,  dilated  at  the  tip ;  club  of  antenna  slender.     Steph.  21.  f.  3. 

CHORAGUS  Kirby.     Akthribus  Robert,     2  sp.      Ch.  Sheppardi  K. 

Saltatorial,  short,  ovate ;  antenns  long ;  dub  3-jointed ;  head  scarcdy  rostrated. 
Kirby,  L.  T.  12.  22.  14. 

Family  2.     A  TTELABIDJE  Westw. 

Subfiimily  1.     BreiUhidts  Westw. 
(There  is  no  British  speeies  of  this  subfiunily.)  ^ 

Sub&mily  2.     AHdabides  Westw.     (Attelabus  p.  Linn,) 
APODERUS  OUv,     Attklabus  p.  Fab,     1  sp.     Att.  avettana  Linn. 

Antenns  12-jointed;  head  narrowed  behind  into  a  neck;  thorax  narrowed  in 
front.     CIt.  I.  pi.  15. 
ATTELABUS  Linn*     Chtphus  T%unb.     I  sp.     Att  curctdionoides  Linn. 

Broad ;  elytra  subquadrate ;  antenns  I  l-jdnted ;  head  not  narrowed  behind  the 
eyes.     Curtis  710. 
RHYNCHITES  Herbii,     Rhinohackr  p.  Geoff.     21  sp.      Cure,  Baechut  Linn. 
Antenns  11-jointed;    head  with  a  thick    neck;    rostrum  dilated  at  the  tip; 
thorax  conio-eylindric.  Curtis  642. 
DEPORAUS  Leaeh,     Rbtnchitbs  p.  Sck,     1  sp.     Ati,  Betuhs  Linn. 

Rostrum  short,  dilated  at  the  tip;  basal  Joints  of  antennae  short,  robust ;  posterior 
femora  ^  thickened.     Pans.  20.  15. 
RAMPHUS  do.     Ryvchmvvs^,  GyU.     I  sp.     Rh.  Jlavicomis  Civ. 

Rostrum  dongate,  filiform  and  incurred ;  antennas  short ;  hind  legs  formed  for 
leaping.     Civ.  1.  pi.  12. 
OXYSTOMA  Dtan,      Apiom  p.  Kirby.      3  sp.     Ap,  idicis  K. 

Oblong,  convex,  very  pubescent;  rostrum  elongated,  defiexed;  antenna  basal. 
Linn.  Tr.  9.  pi.  1.  t  1. 
API  ON  ITerbsf.     AnvB  BiBb.     93  sp.     Cure,  frumentarius 'L,     Curt.  211. 
Pear-shaped ;  rostrum  porreot ;  antennae  basal  or  mediaL 

FamUy  3.      CUBCULIONIDJB*   Leach.        (Curculio  Linm, 
Gonatoceri  Schonk,) 

Legion  1.     Braehyrhynchi  Seh. 

Division  4.     Brachyderides  Sch. 
STROPHOSOMUS  BiHberg,     Brtssus  Meg,     16  sp.      Cure,  Coryli  Fab. 

Apterous ;  rostrum  short,  thick ;  eyes  very  prominent;  third  joint  of  antennae  longer 
than  the  second.     Pans.  19.  12. 


*   Ohs.  —  In  the  Synopsis  of  the  genera  of  this  family  I  have  adopted  the  distri- 
bution of  Sehonherr*s  greatVork,  omitting  those  divisions  (Brachyeeridea,  Enttmidea, 
&c. )  of  which  there  are  no  British  representativesy  but  retaining  the  numbers  of 
Schonherr*s  diristons. 


COLEOPTERA.     CURCULIONIDJE.  S5 

CNEORHINUS  Sch,     Philopsdok  Seh.  oi     4  sp.      Cure,  exaratus  Marsh. 
Rostrum  yeiy  short,  thick ;  elytra  very  convex,  rounded ;  tibiie  unarmed ;  third 
joint  of  antenniB  short.     DonoT.  414.  2. 
SCIAPHILUS  Sch,     TBrLAcrrxs  p.  Germ,     S  sp.      Cure,  murieatus  Fab. 

Short,  ovate,  winged ;  eyes  moderate  ;  femora  dentate  ;  tibias  unarmed  at  the  tip. 
Hbst.  6.  87.  9. 
(BRACHYDERES  Seh,     Nadpactus  Meg.     I  sp.      Cure,  incanus  Linn. 

Rostrum    very  short,    stout ;    elytra    subovate ;    femora    unarmed ;    antenna) 
12-jointed.) 
(RHTTIRHINUS  Seh.     Brotheus  Steph.     1  sp.      Cure,  poreatus  Marsh. 

Antennae    scarcely    elbowed;     basal  joint    slightly  elongate s    elytra  abruptly 
retuse.) 
(CHLOROPHANUS  Dabn.     Chlorima  Def.  I  sp.      Cure,  tnridis  Linn. 
Elytra  laige,  ovate;  legs  elongate;  rostrum  short;  antennas  not  geniculated 
basal  joint  elongate.     Pans.  107.  3.) 
TANYMECUS  Germ,     Cdrculio  p.  Fab.     2  sp.     Cure.  paUiatus  Fab. 

Elongate,  ovate;  elytra  acuminated;   fourth  to  eighth  joints  of  antenns  sub- 
turbinated.     Paso.  19.  5. 
SITONA  Germ,     Curculio  Linn.     24  sp.      Cure.  Hneatus  L.     Donov.  389.  2. 
Oblong,  winged  ;  rostrum  short ;  antennae  with  the  third  joint  shorter  than  the 
second. 
POLYDRUSUS  Germ.     Nemoicus  DiUw.     12  sp.      Cure,  mieans  Fab. 

Oblong,  squamose ;  antennae  with  the  second  and  third  joints  subequal ;  rostrum 
short     Curt.  278. 
NEMOICUS  DiOw.     CuRcnuo  p.  Linn.     1  sp.      Cure.  Mongua  Linn. 

Elongate,  pilose ;  antennas  with  the  second  and  third  joints  subequal ;  wings  two. 
Panz.  19.  15. 

Division  5.      deonides  Sch. 

CLE  ONUS /S'dl.     Lixus  p.  TUig.     4sp.      Cure,  suleirostru  TAnn,      Don.  509.  1. 
Elongate,  convex  ;  rostrum  short,  thick ;  antennae  apical ;  second  joint  of  antennae 
longer  than  the  third. 
BOTHYNODERES  SbA.     Lixus  p.  0/tp.  I  sp.    Cure.  aOndusVab.    Panz.  19.  7. 
Elongate;  rostrum  longer  than  the  head,  carinated;  second  and  third  joints  of 
antenns  nearly  equal. 
GRONOPS  Seh.     Baoous  p.  Germ.     1  sp.      Cure,  lunaiut  Fab. 

Elytra  rostrated ;  thorax  deeply  emarginate  in  front ;    tibiae  straight      Steph. 
111.  21.  f.  1. 
LIOPHLEUS  Germ.     Gastrodus  Meg.     2  sp.      Cure,  nubilus  Fab. 

Apterous,  ovate,  pubescent ;  rostrum  as  long  as  the  head ;  elytra  not  emarginate 
in  front     Panz.  106.  5. 
ME  RI ONUS  Meg,     Bartkotus  p.  Seh,     2  sp.      Cure,  obeeurue  Fab. 

Oblong ;  rostrum  and  thorax  canaliculate ;  elytra  emarginate  in  front.     Hbst  7. 
100.  3. 
BARYNOTUS  Germ.     Curculio  p.  Fab.     1  sp.      Cure.  nurcurioHs  Fab. 

Ovate,  apterous ;    rostrum    and   thorax   carinate  ;   elytra  emarginate  in  front 
Hbst.  6.  77.  3. 
ALOPHUS  Seh.      Lsttrus  Germ.      3  sp.      Cure,  triguttatut  Fab. 

Oblong ;  rostrum  twice  as  long  as  the  head,  thick ;  tibioe  not  hooked.     Donov. 
414.  1. 
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Division  6.     MofyHdes  Sch, 

TANYSPHTRUS  Germ.     RHVKCHiBNus  Fab.     1  sp.     Eh.  Lenuut  Fab. 

Oblong-ovate,  winged  ;  second  joint  of  antenne  short,  thick  ;  tibiae  with  a  strong 
apical  hook.     Panz.  17.  10. 
HYLOBIUS  Germ.     Cukculio  p.  Linn.   2  sp.  Cure,  (tbietis  Linn.     Donov.  529. 
Oblong-ovate,  winged ;  rostrum  much  longer  than  the  head ;  second  antennal 
joint  elongate. 
MOLYTES  Sch.     Liparus  OUv.     2  sp.      Cure.  angticanuM  Mart.     Don.  34.  2. 
Broad,  ovate,  glabrous;    tibs  with  a  strong  apical  hook;    scutellum  minute, 
wingless. 
LEIOSOMA  Kirby,     Molttks  p.  <S»cA.     1  sp.      Cure,  punctatui  Marsh. 

Broad,  ovate^  apterous ;  elytra  punctate,  striate ;  scutellum  minute ;  tibis  hooked. 
PLINTHUS  Germ.     Lixus  p.  Fdbr.     1  sp.      Cure,  ealiginosua  Fab.       Don.  570. 

Elongate,  apterous ;  scutellum  none ;  tibiae  hooked ;  rostrum  subcylindric. 
H  YPER A  t7«rm.     Phttokomus  ^cA.      29  sp.     Rhyneh.  ftucieulosa  GyW. 
Oblong  or  ovate,  squamose ;   tibue  not  hooked ;  rostrum  deflexed,  subcylindric. 
Curt.  116. 
YROC^.S  Steph.     Cuacuuop.  AforaA.     2  sp.      Cure,  pfctpea  M. 
Oblong,  not  squamose ;  rostrum  long,  subclavate ;  legs  and  antenns  dender. 

Division  8.     FhyUcilndeB  Sch. 

PHYLLOBIUS  Seh.     Cvacuuo  p.  Linn.     12  sp.      Cure.  Pyri  Linn. 

Oblong-ovate,  squamose ;  tibiae  rounded  ;  rostrum  short ;  second  and  third  joints 
of  antennae  elongate.     Panz.  107.  4. 

Division  9.     Cydomide$  Sch. 

TRACHYPHL^US  Germ.     Curculio  p.  Xtnit.     7  sp.      C.  eeabriculus  Linn. 
Short,  ovate,  setose  or  hispid ;  femora  unarmed ;  tibiae  hooked ;  rostrum  as  long 
as  the  head,  deflexed.     Hbst.  6.  87.  la 
BRACHYSOMUS  Sch.     Curcitlio  p.  Fah.     1  sp.      Cur.  hirsutulua  Fab. 

Ovate,  wingless;   elytra  subglobose;   rostrum  very  short;  antenns  12-jointed. 
Pz.  7.  7. 

Division  10.      Otiorhynckidet  Sch. 
OTIORHYNCHUS  Germ.     Pachyoaster  Germ,  oL     22  sp.     Cur.  iuleaiut  Fab. 
Apterous,  ovate,  glabrous ;  rostrum  laterally  dilated  beneath  the  insertion  of  the 
antenns.     Hbst.  6.  87.  5. 

Legion  2.     Mecorhyncki  Sch. 

Division  1.     ErirhinideM  Sch. 

LIXUS  Fab,     Lkftosoma  Leach.     5  sp.      Cure.  parapUeticus  Linn.     Curt.  542. 
Oblong,  narrow,  subcylindric ;  rostrum  dongate,  nearly  straight ;  tibis  hooked. 
LARINUS  Seh,     Curcu  uo  p.  Hbsi.     1  sp.      Cure,  etumua  Hbst. 

Elytra  broad,  ovate ;  rostrum  robust,  shorter  than  tlie  thorax  ;  antenns  sub-basal. 
Hbst.  6.  68.  5. 
RHINOBATUS  Mejf.     Larinds  p.  Germ.     1  sp.      Cure,  piamu  ¥9h. 

OvatCi  subconvex  ;  rostrum  longer  than  the  thorax,  slender ;  femora  unarmed ; 
tibis  minutely  hooked.     Don.  509.  2. 
RH I  NO  CYLL  U  S  Crmn.     Rh m oh ackr  XeocA.     1  sp.    Cure^  thawmaturyua  ^Bjosa. 
Antenns  scarcely  geniculated;   rostrum  short,  thickened;    antenns  subapical. 
Don.  512. 


COLEOPTERA.     CURCUIJONID^.  S7 

PI SSODES  Germ.     Pisoclbs  Z?^'.     3  sp.      Cure,  pint  Linn,     Pz.  42.  1. 

Oblong-OTBte ;    rostrum  as  long  as  the  thorax ;  ontenn®  central,  geniculated ; 
femora  unarmed ;  tibie  hooked. 
MAGDALIS  Germ,     Thamnopbilus  Sch.     4  sp.      Cure  earbonarius  Linn. 
Rostrum  twice  as  long  as  the  head,  curved  ;  antenns  I2-jointed,  slightly  genicu- 
lated; femora  dentate.     Curt.  212. 
RHINODES  Def,     Magdalis  p.  Germ.     2  sp.      Cure  pruni  Linn. 

Rostrum  as  long  as  the  head,  nearly  straight ;  femora  simple ;  club  of  antenns 
small ;  elytra  subcylindric.     Hbst.  6.  64.  6. 
PANUS'iSbA.     Rhina  p.  Lair.     1  sp.     Rh.  barbieomis  "Lair. 

Rostrum  as  long  as  the  head ;  club  of  antennaa  very  large ;  femora  not  toothed. 
NOTARIS  Germ.     Erirhikus  p.  Sch,     4  sp.     Cure,  acridulue  Linn.    Pz.  42.  10. 
Short,  ovate;  elytra  oblong ^ovate;  femora  not   toothed;  rostrum  long,  curved; 
antenns  sub-apical. 
DORTTOMUS  Germ.     Ekirhikus  p.  Sch.     12  sp.      Cure,  vorax  Hbst. 

Anterior  legs  long ;  femora  dentate ;   tibis  slightly  hooked ;   elytra  elongate. 
Panz.  18.  13. 
ERIRHINUS  S'cA.  p.     Notabis  p.  Cr«rm.     4  sp.      Cure,  feeiuea  H\»t. 

Oblong ;  elytra  not  tubercled ;  second  and  third  Joints  of  antenns  longish ;  tibis 
curved.     Curt.  634. 
GRYPIDIUS  ScK.     Grtpus  Germ.     I  sp.     Rh.  equieeti  Fab.     Panz.  42.  4. 

Subovate ;  elytra  gibbooe,  tubercled,  deflexed  behind ;  scutellum  small. 
HYDRONOMUS  Sch.     Baoous  p.  Germ,     1  sp.      Cure.  aHmuitis  Marsh. 

Oblong,  posteriorly  attenuated;  rostrum  rather  short;  tibis  curved,  hooked; 
femora  unarmed. 
ELLESCUS  A§8g.     PEtrroyoMns  p.  Sch.  6L     I  sp.     Cure.  MpunctatuM  Linn. 
Elytra  oblnng.ovate ;  femora  and  tibis  unarmed,  the  latter  straight;  rostrum 
rather  longer  than  the  head.     Panz.  42.  7. 
A  NTHONOMUS  Germ.     Pallbns  A£?j^.     10  sp.      Cure,  pomorvm  Linn. 

Oblong-ovate,  convex ;  tibis  dilated  in  the  middle ;  femora  dentate.     Cnrt,  562. 
BALANINUS  Germ.     Cdrcclio  p.  Linn.     11.  sp.     Cure,  nucum  Linn. 

Rostrum  nearly  as   long  as  the  body,  which  is  subtriangular ;    anterior  tibis 
minutely  hooked ;  antenns  inserted  behind  the  middle  of  the  rostrum.    Steph. 
111.  pi.  20.  4. 
AM  ALUS  Sch.     CuRCuLio  p.  ffhtt     1  sp.      Cicre.  seortiUum  Hbst. 

Elytra  subovate,  convex  ;  antenns  1 1 -jointed ;  rostrum  long,  slender,  not  received 
in  a  pectoral  groove  ;  femora  and  tibis  simple.     Hbst.  6.  92.  13. 
ANOPLUS  5SeA.     RnrKCBiBNUs  p.  Gyff.     1  sp.     Rh.  pUmiariM  Gyil 

Ungues  wanting ;  rostrum  not  received  in  a  pectoral  groove. 
TYCHIUS  Germ,     CuRCULiop.  Linn.     11  sp.      Cure.  S'punetatua  Linn. 

Ovate,  suboonvex,  squamose ;  rostrum  elongated ;  thorax  globose ;  pectoral  groove 
wanting.      Steph.  pi.  20.  3. 
SI6YNES  Seh.     Sibinia  Germ.     3  sp.     Cure.  primUut  Hbst.     Hbst  6.  66.  8. 
Pubescent ;  elytra  short,  broad,  depressed ;  thorax  posteriorly  produced ;  femora 
unarmed;  antenns  11 -jointed;  funiculus  6- jointed. 
ORCHESTES /St^.     Sauus  Germ.     19  sp.      C«rc.  ^uercw  Linn.     Curt.  678. 

Hind  femora  incraasated;  saltatorial;  antenns  11 -jointed. 
TACHYERGES  Sch.     Orchkstks  p.  laig.     7  sp.      Cure,  saKeis  Linn. 
Hind  l^s  saltatorial ;  antenns  12-jointed.     Donov.  121.  5 — 7. 
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ORTHOCH^TES  Mtdl.     Styphlus?  Sch.  ol.     1  sp.      O.  aeiisfer  Germ.* 
£Uytra  oblong-oyate,  oonoate,  setose ;    wings  0  i  antennas  IS-jointed ;   femora 
and  tibie  unarmed. 

Division  3.      Cryptorhynehides  Scb. 

CRYPTORHYNCHUS  lUiff.     CuacDUo  p.  Linn.     C  LapaOU  linn. 

Elytra  tubercled;  tibis  bent  at  base;  rostrum  received  in  a  pectoral  groote; 
second,  third,  and  ftnirth  joints  of  aateons  elongate.     Donov.  205.  1. 
LYPRUS  Sch,     Lixus  p.  Akr,     1  sp.     Rhyndk.  eyUndnu  Gyll. 

Elongate,  subcylindric,  compressed;  a  pectoral  groove;  antennas  11 -jointed;  fe- 
mora unarmed.     Ahr.  Act  HaL  2.  pL  1.  9. 
PACHYRHINUS  Kirby,     Htdaticus  S^     6  sp.     Owe.  eomari  Hbst. 

Elytra  sliort,  ovate ;  rostrum  very  short  and  thick ;  antennas  1 1-jointed ;  pectoral 
groove  wanting.     Curt.  558. 
BAG OUS  G^crm.     RaTircHiBKUs  p.  (^.     5  sp.     Cure.  6tfMK;«/t»  Hbst 

Elytra  oblong-ovate;   antennas  short,   alender ;   tibias  long   and  bent;   femora 
unarmed.     Hbst.  6.  77*  15. 
RUTIDOSOMA  Steph,     Acallis  p.  Curt,     1  sp.     Cttro.  gkMm  Hbst. 

Elytra  globose,  moveable ;  thorax  short ;  femora  dentate ;  tibias  hooked  ;  antenna 
12jointed.     Hbst.  6.  91.  7. 
ACALLES  Sch,     Cuacouo  p.  Marsh.     2  sp.     C.  pHnoides  M.     Cuit.  550. 

Elytra  connate,  subgibbose ;  thorax  rather  long ;  tibiae  hooked. 
NEDYUS  Sch,  oHnu     FALcioca  Mey.     40  sp.     Cure,  tuymbrn  Hbst 

Subrhomboidal,  squamous  s   rostrum  elongated ;    pectoral    groove  short ;  tibiae 
unarmed.     Steph.  111.  M.  pi.  20.  £  2. 
CEUTORHYNCHUS  Sch.     Rktkchjbkus  p.  GyO.     Cure.  atpenfiSarvm  GylL 
Subrhomboidal,  scabrous ;  rostrum  elongate ;  tibias  unarmed ;  pectoral  ohannd  not 
extending  beyond  anterior  coxas. 
CiBLIODES  Sch.     CxuTOEHTNCHUs  p.  Curt.      Cure,  gcranii  Payk.     Curt  67a 
Antennas  12-  jointed ;  rostrum  long ;  pectoral  channel  extending  to  intermediate 
ooxas ;  tibias  with  a  tooth  outidde. 
POOPHAGUS  Sch.     Miarus  p.  St^      Cure.  neuturHi  Spence. 

Antennas  12-jointed;  body  somewhat  elongated  and  depressed;  femora  with  a 
tooth  beneath.     Steph.  111.  20.  f.  1. 
MONONYCHUS  Sch.     RrNCHiSNUs  p.  Fab.     1  sp.     Rh.  pecudaeori  Fab. 

Tarsi  with  a  single  terminal  claw.     Curt.  292. 
RHINONCUS  Sch.  otim.     Cxutoebtnchus  p.  Sch.     13  sp.    Cure,  periectrpiut,  L. 

Subrhomboidal;  rostrum  short,  thick;  tibias  unarmed.     Hbst  6.  91.  12. 
OROBITES  Sch.     OaoJirris  Gent.     1  sp.      Cure.  eyaneuB  Linn.     Fs.  57.  10. 
Elytra  nearly  globose,  polished  ;  pectoral  groove  short ;  tibiae  unarmed. 

Division  4.      Chnidea  Sch. 

CIONUS-C?!;.     CuacuLio  p.  Zi'nn.     5  sp.      Cure,  scrophtdaria  liinn. 

Subglobose,  squamose  ;  antennas  10-jointed ;  third  joint  long,  clavate.     Donov.  2. 
pi.  60. 
CLEOPUS  Meg.     Cionus  p.  Sch.     I  sp.      Cure,  pvkheilus  Hbst 
Subelongate,  ovate;  antennae  lO-jointed ;  third  joint  moderate;    rostrum  bent 
Hbst  6.  p].  88.  f.  1. 
GYMNAETRON  SfcA.     Cionus  p.  (?erm.      1  sp.      Cure,  beccabunyoi. 

Ovate,  convex,  squamose ;  pygidium  naked  ;  antennae  10-jointed.     Curt  627. 
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RHINUSA  KM^y.     Gtxkaxtbok  p.  Sch.     3  sp.      Cnrc,  antirrfuni  Pe. 
Elytra  depressed,  subquadnite ;  anterior  tibiee  minutely  iMwked ;  tip  of  rostrum 
slender.     Pans.  26.  18. 
MIARUS  Sch.  oUm*     GrMKAxraoN  p.  Sch.     4  sp.      Cure,  campanvlm  Linn. 
Elytra   abbreriated,  subquadrate,    subdepressed ;   antennas  10-jointed;  rostrum 
filiform.     Hbst  6.  70.  f.  15. 
MECINUS  t?<m.     Cuacuuo  p.  AforsA.     3  sp.      Cure.  ««mfcyli»<2nct»  M. 
Elongate^  subcylindric ;  pygidium  covered ;  roatrum  rather  short,  robust.     Hbst. 
6.  78.  6. 
SPHiERULA  Ueg.     Navodxs  Seh.     1  sp.     Cicrc.  I^^ri  Pk.    Pz.  17.  8. 
Convezy  attenuated  behind ;  antennae  9-jointed ;  elytra  gibbous. 

Division  5.     Rhyneophorides  Sch. 

CALANDRA  dv.     Rhthcophoeus  JB[b§L     2  sp.     Cure*  granariut  Linn. 
Antennas  9-jointed;  funioulua  6-jointed.     CIt.  L  pi.  3. 

Division  7*     Coaaonide*  Sch. 

COSSONUS  CUwrv.     CoacnLio  p.  Pz.     2  sp.      Cure,  UnearU  Fabr.     Curt.  59. 
Depressed ;  antennae  9-jointed ;  funiculus  7-jointed ;    rostrum  elongate,  dilated 
at  the  tip. 
RHYNCOLUS  Sch.     Cossonus  p.  Gytt,     4  sp.     Cure,  ater  Linn.     Pz.  19.  14. 

Antennae  9-j<unted  ;  rostrum  very  short,  broad,  and  depressed. 
BARIS  Sleph.     StknosomX  Kirby  MSS,     5  sp.      Cure,  atriplicis  Pk. 

Antenns  9-jointed ;  rostrum  linear,  eylindric,  longer  than  the  head.     Hbst.  6. 
pi.  71.  3. 

Fanuly  4.     SCOLVTWJS  Westv.     (SoolyUde  p.  St^) 

HYh ASTES  Erichson,     Htlobous  p.  /S^irpA.     10  sp.     Hyles,  ater  Vtlbt. 
Funiculus  7-jointed;    club  4-jointed,   orbicular,    compressed;   tibi»  externally 
denticulate.     Hbst  5.  pi.  48.  4. 
DENDROCTONUS  ErUiha.     HrLuaous  p.Ckrf.     1  sp.     Dermast.  piniperda  L. 
Funiculus  5-jointed;  club  4-Jointed,    suborbicular,  compressed;    tibiae  denticu- 
late.    Curt.  104. 
SCOLYTUS  Geoff     EcconooASRa  Hbti,     3  sp.     Seci.  destructor  Oliv. 

Funiculus  6-jointed ;  club  solid,  compressed,  subovate ;  tibiae  compressed,  entire, 
hooked.     Curt.  43. 
HYLESINUS  Fabr.     Ips  p.  Marsh,     8  sp.     Hyles.  erenahts  Fabr.     Curt.  522. 
Funiculus  7-jointed ;  club  4-jointed,  oblong,  acuminate ;  tibiae  compressed  at  the 
tip,  externally  denticulate. 

TRYPODENDRON   Steph,  {  a Ja"^^^^""^' }  »  sp.  Verm  domesticus  L. 

Funiculus  4-jointed ;    dub  solid ;    labium   parallel ;    tibiae  serrated.       Pans. 
43.  19. 
POLYGRAPHUS  Erichs.     Htlesinus  p.  Fabr.     1  sp.     HyL  puheseens  Fab. 
Funiculus  4-jointfld;  club  solid,  suboval,  acuminate;  tibiae  denticulate.     Panz. 
15.  5. 
TOM  I C US  Latr.     BosraicHus  Erichs.     9  sp.     Derm,  typographus  Linn. 

Funiculus    5-jointed ;    club    4-jointed,    tunicate ;    labium     triangular.      Panz. 
15.  2. 
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PLATYPUS  Heihai,     Ctlindra  DufU,     2  sp.     PL  eyUndrut  Hertet. 

Funiculus  4-jointed ;    club  nearly  round ;  tani  very  long  and   slender ;    tibue 
atriated.     Curt.  51. 

Stirps  2.      Encerata  Westw.      (Longicomes  Lair, 9    Cerambyctdae  K, 
Linn,   Tntns.  vol.  xii.) 

Family  1.     PRIONIDJE  Leach.     (Cerambyx  p.  Limn,) 

PRIONUS  Gtqff:     CaaAMBTx  p.  Linn,     1  sp.     Or,  eoriariu$  Linn.     Don.  491. 

Thorax  dentate. 
SPONDYLIS  Fabr.     Attklabus  p.  Linn,     I  sp.     AtL  buprestoidet  Linn. 

Thorax  entire,  subglobose ;  tibis  subserrate.     Pans.  44.  1 9. 
ASEMUM  Eich.     Callidiitu  p.  Curt.     1  sp.      Cer,  tiriatvm  Linn.     Curt.  295. 

Thorax  entire,  subdepressed ;  tibiae  simple. 

Family  S.    CERAMBYCIDJE  Leach.   (Cerambyx  and  Necydalis 
JJnn,) 

Subfamily  1.      Cerawbjfcide*, 

NECYDALIS  Linn,     Molorcrus  Fdbr.     2  sp.     Nee,  minor  Linn.     Curt.  II. 

Elytra  yery  short,  square. 
(STENOPTERUS  UUg,     Nxctdaus  p.  Linn.     1  sp.     Nee.  rufa  Linn. 

Elytra  not  covering  the  wings,  attenuated.     OUr.  4.  pi.  1.  6.) 
AROMIA  Serv,     Callichroma  p.  Lair.     I  sp.     Cer,  moschaius  Linn.    Don.  94^ 
Depressed,  elytra  covering  the  wings,  of  equal  breadth  throughout ;  femora  not 
clavate ;  antenna  glabrous ;  thorax  tubercled. 
CERAMBYX  Serv,      Hamaticubrus  Meg,      1  sp.      Cer,  Heroe  Fabr. 

Subconyex ;   antenna  not  spined ;    middle   tibiae    simple ;    thorax    transversely 
rugose.     Pans.  82.  1. 
CALLIDIUM  Fab.     Cxrakbtx  p.  Linn,    12  sp.    Cer.  ftofn/Mf  Linn.    Curt.  295. 
Broad,    depressed ;    last  joint  of  palpi   obtrigonate ;    thorax    deprcased ;    sides 
unarmed ;  antennas  short. 

(CYLINDERA  Neuman, 1  sp.      Cyl  paUidq  Newm. 

Thorax  elongate,  subcylindric ;  elytra  parallel ;  head  as  broad  as  the  thorax.) 
ARHOPALUS  Serv.     Callidium  p.  St^,    1  sp.     Cer,  ruaHetu  Linn.     Ps.  7a  8. 
Thorax  subdepressed ;    femora  short,  clubbed,  compressed ;    last  joint  of  palpi 
triangular. 
GRACILIA  5!n-v.     Obridm  p.  Ocrf.     1  sp.      Saperda  minuia  Tab.     Don.  553. 
Narrow ;  thorax  unarmed,  depressed ;  maxillary  palpi  longer  than  the  labial ; 
antenne  1 1 -jointed ;  head  inclined  downwards. 
CLYTUS  Fab.     Lkptura  p.  Linn.     5  ^.     L^ft,  arietis  Linn.     Curt.  199. 

Thorax  globose,  unarmed ;  antennae  setaceous ;  elytra  entire  at  the  tip. 
OBRIUM  Meff.     Sapcrda  p.  Fab.     1  sp.      Ce.  Cantharinut  Linn.     Curt.  91. 
Slender ;    thorax   obtusely   tubercled  at  the  sides ;   antenna    pubescent ;    tibia 
scarcely  compressed. 

(TRITOMACRUS  Neum,  1  sp.      Tritom,  teetaceme  Newm. 

Slender ;  thorax  long,  depressed,  broader  than  the  head  ;  antenna  longer  than 
the  body. ) 

Subfamily  2.     Lamiidu. 

^DILIS  Serv.      Acanthocinus  Meg,     1  sp.     jEd.  moniana  Serv.     Donov.  72. 
Broad,  flattened ;  thorax  transversely  tubercled  ;  antenna  very  long  in  ^ , 
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AGAPHANTIA  Serv.     Sapbrda  Leach,     1  sp.     Sap,  Cardxd  Fabr.     Don.  209. 

Narrow,  subcylindric ;  antenne  distiDctly  1 2-jointed. 
MESOSA  Serv,     Aphklocnemla  Steph,     1  sp.      Cer.  nvbUus  Oliv.     Curt  172. 
Broad,  subdepressed ;  thorax  transyerse,  unarmed;  antennae  slender,  pilose  within  ; 
intermediate  tibis  simple. 
TETROPS  K.     Sapkrda  p.  Fab.     1  sp.     Lept.  prteutta  Linn.     Martyn  28.  12. 

Narrow,  subcylindric ;  eyes  four;  antenns  11 -jointed. 
SAPERDA  Fab.     Lamia  p.  Leaeh.     8  sp.     Cer.  earcharioM  Linn.     Curt  275* 

Linear ;  thorax  eylindric,  unarmed  ;  antennae  1 1-jointed ;  tibiae  simple. 
POGONOCHERUS  Serv.     Lamia  p.  Leach,     3  sp.      Cer.  hispidus  Linn. 

Short,  subconvex ;  antennae  pilose  beneath ;  disc  of  thorax  tubercled  ;  elytra  spined 
at  the  tip.     Donoy.  64. 
LEI  OPUS  Serv,     Pooonockrus  p.  Steph,     I  sp.      Cer.  nebubtua  Linn. 

Short,  subconyex ;  antennas  'glabrous ;  femora  clayate  ;  elytra  entire.     Donoy. 
S94. 
MONOCHAMUS  Meg.     Lamla  p.  Fab.     2  sp.      Cer,  sutor  Linn.     Curt  519. 
Elytra  somewhat  parallel ;  antennae  glabrous ;  anterior  male  tarsi  hairy ;  fore  legs 
long ;  thorax  laterally  spined. 
LAMIA  Serv.     Cbrambtx  p.  Linn.     1  sp.      Cer.  textor  Linn.     Panz.  19.  1. 
Thorax  eylindric,  subquadrate,  spined  at  the  sides ;  antennae  naked ;  legs  robust, 
equal  in  both  sexes. 

Family  S.     LEPTURIDJE  Leach.     (Leptura  Linn.) 

RHAGIUM  Fab,     Haroium  Leach.     S  sp.      Lept,  inquisitor  Linn.       Pz,  82.  4. 

Broad,  depressed  ;  thorax  spined  on  each  side ;  antennae  short 
TOXOTUS  Mep.      Lbptvra  p.  Linn.     2  sp.      Cer.  meridiantu  Linn.     Don.  435. 

Elongate ;  thcnrax  tubercled  at  the  sides  ;  antennae  long. 
STRANGALIA  5lpro.     Lkptvra  p.^iic<.     2  sp.     Lept.  elongaia  De  G.  Don.  84. 

Thorax  unarmed,  narrowed  in  front,  nearly  flat  aboye ;  body  yery  narrow,  nearly 
pointed  behind ;  eyes  globular ;  front  of  head  produced. 
LEPTURA  Linn.  Serv.     11  sp.     Lqfft.  ^faeciata  Linn.     Curt.  362. 

Thorax  unarmed,  subconyex ;  eyes  moderate  ;  elytra  attenuated. 
GRAMMOPTERA  Serv.     Lxptura  B.  Steph.  Cat.     7  sp.     Lept.  prmueta  Fab. 

Thorax  unarmed,  subconvex ;  elytra  not  attenuated ;  body  linear.     Panz.  34.  17. 
PACHYTA  Meg.     Lbptura  p.  Curt.     4  sp.     Lept.  8-nuzculata  Fab.    Don.  353. 

Robust ;  thorax  subconical,  with  a  slight  obtuse  tubercle  on  ^each  side ;  elytra 
short,  nearly  parallel ;  humeral  angles  not  prominent 

Stirps  3.     Phytophaga  Kirby. 

Race  1.     Parameca  Westw.  comprising  the  single 

Family     CRIOCERIDJS  Leach. 

DONACIA  Fab.     Lbptura  p.  Linn.     21  sp.     Don,  crassipes  Fab.     Curt.  494. 
Antennae  with  the  fourth  and  following  joints  elongated ;  elytra  entire  at  the 
tips. 
MACROPLEA  Hoff.      Hamonia  Latr.      2  sp.     Don.  Zoetera  Fab. 

Antennae  with  the  fourth  and  following  joints  elongated ;  elytra  mucronated. 
Curt.  318. 
ORSODACNA  Latr.     Crioceris  p.  Fab.     3  sp.      Ore.  chiorotica  Latr. 

Palpi  thickened  at  the  tips;    thorax  not  tubercled;   joints  of  antennae  short 
Guer.  Ic.  R,  A.  47. 
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CRIOCERIS  Geoff,     Lima  p.  Fob.     7  qi.      Chr,  merdxgera  Linn.     Curt.  SS3. 

Palpi  filiform ;  joints  of  antennas  short ;  elytra  broad. 
ZEUGOPHORA  Kxhz.     Lbma  p.  GySL     8  sp.     L,  nbtpiiumi  Ps.       Ps.  8S.  la 

Palpi  thickened ;  joints  of  antenns  short ;  thorax  tuberded. 

Race  2.     Cydksa  Latr. 

Family  1.     CASSIDIDJS,     (Caasida  and  Hispa  lAmu     Cassi- 
diads  Leach.) 

CASSIDA  Linn,  ^e,     -<^-^—     19  sp.      Com.  murraa  Linn.     Curt.  127. 

Suborbicular,  flat  beneath ;  mouth  concealed  by  the  prosternum ;  thorax  oorerxng 
the  head. 
HISPA  Linn.     CaiocxRis  p.  Geoff.    1  sp.     H.  atra  Linn.     Steph.  III.  pi  23  f.5. 

Elongate-oyate,  spinose ;  mouth  exposed ;  head  exserted. 

Family  2.      GALERUCW/E  Steph. 

Subfamily  1.      Galerucides    (Ambulatorii.) 

AUCHENIA  Steph.     Criocxris  p.  Panz.     I  sp.     Chry$.  4'maculata  Linn. 
Antennie  shorter  than  the  body,  with  elongate  joints,  the  second  much  diorter 
than  the  third.     Curt.  366. 
ADIMONIA  Sehrtmh.     Chrtsomkla  p.  Linn.     2  sp.      C3L  halmrit  Linn. 

Antennae  with  the  second  and  third  joints  equal,  short;    labrum  emarginate. 
Panz.  91.  9. 
GALERUCA  Geoff.     Criocxris  p.  Manh.     IS  sp.      Chty$.  ZVmacsfi  Linn. 
Antennas  shorter  than  the  body,  with  short  joints,  the  second  much  shorter  than 
the  third.     Curt.  371. 
CALOMICRUS  Dillw*     Lupxrus  p.  Cwrt.     1  sp.     O.  ctrcMat^Wa  Marrii. 
Antennas  long  with  the  second  and   third  joints  equal,  short;  labrum  eBtir& 
Panz.  21.  18. 
LUPERUS  Geoff.     Criocxris  p.  Fab.     2  sp.      Chr^Jlampet  Linn. 

Antenns  very  long  ;  the  second  and  third  joints  short,  equal.    Curt.  370^  details 

Subfamily  2.     Haltieidei.     (SaltatoriL) 

H  ALTIC A  lUiff.     Crrtsomxla  p.  Linn.     44  sp.      Chryt.  nemorum  Linn. 

Oblong-ovate ;    thonx  narrower  than  the  elytra ;   posterior  tarsi  short,  apical. 
Curt.  630. 
THY  AMIS  Steph.     LoNorrAasus  Latr.    38  sp.     Halt.  4-pMMiulata  IlL     Ps.88.  2. 

Posterior  tarsi  elongate,  apical ;  posterior  tibitt  not  dentate. 
MANTURA  Steph.     Haltica  p.  lUiff.     6  sp.      Chtyt.  mtiea  Linn. 

Oblong-ovate ;  thorax  as  broad  as  the  elytra ;  posterior  tarsi  short,  iq>ica]. 
CARDIAPUS  CurtU.     1  sp.      C.  Mdtthewni  Curt.     Curt  435. 

Subcylindrical ;  thorax  as  broad  as  the  elytra ;  posterior  tarsi  short,  apical. 
MACROCNEMA  Steph.     Pstlliodks  Latr.     18  sp.      Chry*.  hjfotcyami  Linn. 

Posterior  tarsi  elongate,  inserted  before  the  apex  of  the    tibiae  which  are  not 
toothed.     Curt.  486. 
SPH^RODERMA  Steph.     Haltica  p.  7%.     6  sp.     HaU.  globosa  Pz. 

Hemispherical ;  antenns  with  simple  joints ;  posterior  tarsi  short,  apical.     Panz. 
25.  13. 
CII/ETOCNEMA  Sleph.     Haltica  pr.  Auci.     6  sp.     //.  concinna  Marsh. 

Posterior  tibis  externally  dentate;  head  porrected.     Ent.  Hef.  3.  £  1. 
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DIBOLIA  Latr.      Haltica  p.  And.     2  sp.     H.  Cynoglosri  Exit.  H. 

Posterior  tibiie  externally  spined^  with  a  long  bifid  spur ;  head  retracted.     Ent. 
H.  1.  f.  8. 
MNIOPHILA  Steph.     Halvica  p.  Afiet.     1  ip.     M.  mutconm  Ent.  H. 
Hemispherical ;  eighth  joint  of  antennas  yery  small ;  posterior  tarsi  short,  apical. 
Ent.  H.  2.  f.  12. 

Family  S.      CHRYSOMELIDJE  Leach.    (Chrysomela  p.  lAnn,) 

EUMOLPUS  Fabr.     Cbrtsomxla  p.  Lxnn»     4  sp.      Chrys,  obseura  Linn. 

Head  vertical ;  antennae  as  long  as  the  body,  thickened  at  the  tips.     Steph. 
pi.  23.  f.  3. 
CRYPTOCEPHALUS  Gwjf.    Chrysoxkla  p.  JLma.    22  sp.    Ch.  $ericta  JAnru 

Head  vertical ;  antennae  as  long  as  the  body,  filiform.     Curt.  35. 
CLTTHRA  Laieharting,     CHavsoMBLA  p.  Linau     5?  sp.     Chr,  A-punctata  Liad. 

Head  vertical ;  antemue  short,  serrated.     Curt.  582. 
HELODES  Bayk.     Pkasocuus  Latr,    2  sp.    Chr.  PheUandrii  Linn.*     Curt  506. 

Oblong;  thorax  quadrate;  bead  exserted;  wings  two. 
MELASOMA  DiUv.     Lxka  Meg.     5  sp.     Obyt.  popuH  Linn.     Albin.  pi.  63. 

Head  exserted ;  palpi  filiform,  truncate ;  thorax  transverse ;  wings  two. 
TIM  ARCH  A  Meg.     Tknbbbio  p.  Unn,    2  sp.    Ten,  lamgatus  Linn.     Don.  276. 

Apterous ;  head  exserted ;  elytra  soldered  together. 
CHRYSOMELA  Linn.  ^c.     27  sp.      Chr.  paOida  Linn.     Curt.  111. 

Winged ;  palpi  subsecuriform ;  thorax  transverse ;  head  exserted. 
PH^DON  Meg.     Chatsomxla  p.  Linm.     14  sp.      Chryt.  amtoracuB  Linn. 

Winged ;  head  exserted ;    thorax  transverse ;  palpi  filiform,  obtuse,  or  acute,  not 
truncate.     Pz.  44.  15. 

Sect.  III.     PsKUDoramxRA  Wettw.     (Trimera  Latr.) 
Family  1.     EROTYLWJR    (Clavipalpi  jCa<r.) 

TRITOMA  Fab,     Dxamans  p.  Mareh.     1  sp.     Tr.  bipu$tuhitmi  Fab. 

Body  nearly  hemispherical.     Curt.  498. 
TRIPLAX  Pagk.     Silpha  p.  Linn.     6  sp.     SUph.  rvanca  Linn.    Curt  706. 

Body  oblong.     Steph  M.  pi.  17.  fig.  4^S. 

Family  2.     END OMVCHWAS  Leach.     (Fungicolas  Lair.) 

ENDOMYCHUS  Payk.     Ch&tsomkla  p.  Linn,     1  sp.      Chrge.  coednea  Linn. 

Thorax  broadest  behind ;  club  of  antennae  distinct,  3-jointed.     Curt  570. 
LYCOPERDINA  Latr.     Endomtchus  p.  Fahr.     1  sp.     End.  Bovistoi  Pk. 

Thorax  suboordate,  truncate ;  club  of  antennae  indistinct     Curt  355. 

Family  3.        COCCINELLWJE  Leach.        (Coccinella  Linn. 
Aphidiphagi  Latr.) 

CHILOCORUS  Lea(^     Coccxkxlla  Auet.     4  sp.      Coee.  bipuatidata  Linn. 

Elytra  with  a  dilated  margin  ;  thorax  lunate,  hinder  margins  rounded.     Martyn, 
13.  f.  21. 
COCCINELLA  Linn. 34  sp.      Coec.  7-punctata  Linn.     Curt.  208. 

Body  glabrous,  hemispherical ;  posterior  angles  of  thorax  acute. 
SPHiEROSOMA  Leach.     Sph.  qtiercua  Leach. 

Spherical,  pilose ;  antennie  with  an  abrupt  club. 
SCYMNUS  flcrbf/.     Nxtio u la  p.  i^a6r.     16«p.      Scgm.  nigrintu  Hhat. 

Hemispherical,  pubescent ;  antennae  short,  abruptly  clavate.     Pans.  24.  12. 
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RHTZOBIUS  Steph,     Nitidula  p.  Fabr.      1  gp.     Nii,  Liiura  Fab.       Pz.  35.  5. 

Elytra  oonvez,  pubescent ;  antennae  moderate,  subclavate. 
CACICULA  Meg.     Cacidula  jD«;.     2  sp.      Chiys.  aeuteOaia  Fab.     Curt.  144. 

Elytra  oval,  subconvex,  punctate-striate ;  anteniue  moderats. 


Order  II.    EUPLEXOPTERA  tVestw.    (Dbrmaptera  Leach,  nee  ReU 

zius,  De  Geer),  containing  the  single 

Family  FORFICULWJE  StepbeoB. 

FO RFICUL  A  Xiim.     FoaFicuLA  a.  G^^n^.     4  8p.     F.  anricukaria  C^at,  S6XX, 

Antennae  14-jointed ;  tegmina  and  wings  perfect. 
APTERYGIDA*  Wutw,    CnKUouaA  Sieph,  nee  Latr,    1  sp.    F.pedettrU  Bon. 

Antennas  12-jointed  ;  tegmina  perfect;  wings  wanting. 
LABIA  Leaeh,     Forfxcula  p.  Latr.     1  sp.     JF*.  minor  Linn.     Sam.  pL  4.  16. 

Antennae  10 — 12-jointed ;  tegmina  and  wings  perfect. 
FORFICESILAf  Lair,     Labidura  Leach.     1  sp.     F.  gigantea  Fab. 

Antennas  with  about  25  joints  ;   tegmina  and  wings  perfect.     K.  &  S.  pL  l.'£7» 


Order  IIL    ORTHOPTERA  Olivier,  (Hemiptbra  Eetsmu,  nee  Be  Geer, 

Hemiptera  p.  jLmn.) 

Sect  I.     CuasoRiA,  containing  the  single 

Family  1.   BLJTTIDuE  Stepheas,  (Order  Dictyoptera  XeocA.) 

ECTOBIA  ITef^ff.     Blatta  &it.     Ssp.     BL  lapponica  Fabr.     Curt  556. 
Tarsi  with  the  three  basal  joints  gradually  diminishing  in  length ;  the  basal  joint 
no  so  long  as  the  four  others  united ;  fourth  sub-bilobed ;  anal  styles  not  pro- 
minent 

(BLATTA  Linn,  {^t"'"-*"^  }  «  »P.     BL  aHentoH,  Linn.  R.  9a  12.) 

Sect  I L     Raftorla  (Fam.  2.   MatiHdai). 

Sect.  III.     Ambulatoria  (Fam.  S.   PhatmieUB). 
(There  are  no  British  species  of  these  two  sections.) 

Sect.  IV.     Saltatoria. 

Family  4.     ACHET ID JE  Leach.     (Gryllides  Zotretffe.) 

GRYLLOTALPA  Ray.     Grtllus  (Acheta)  p.  Linn,    1  sp.     G.  tmlgarit  Latr. 

Forelegs  palmate ;  ovipositor  not  exserted.     Curt  456. 
ACHETA  Fo&r.     Grtllus  (Achcta)  Ztnn.     3  sp.     A.  domestica.     Curt  293. 

Forelegs  simple ;  ovipositor  long,  exserted. 


*  If  the  genera  Chelidura  and  Labia  be  retained,  it  will  be  equally  correct  to  form 
the  species  discovered  by  me  at  Ashford,  Kent,  and  described  by  Stephens,  under 
the  name  of  Chelidura  albipennis,  into  a  separate  genua. 

f  I  have  employed  Latreille's  name,  that  of  Labidoures  having  been  given  to  the 
entire  group  by  Dumeril  and  L.  Dufour. 
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Family  5.      GRTLLIDJE  Leach.     (Locustarue  Lair,) 

EPHIPPIGER  Latr,     BAKBinsTKa  Charp,     1  sp.     E.  viretcetu  Steph. 

T^mina  very  short,  ocellated  in  ^ ;  very  minute,  rugose  in  ^ ;  wings  0 ;  vertex 
subacuminate ;  ovipositor  broad,  short,  incurved. 
MICROPTERYX  Steph.     AmaomAx  Sen.     S  sp.      G.  hrachypUra  Linn. 
Tegmina  nearly  as  long  as  abdomen,  ocellated  in  ^ ;  front  broad,  obtuse,  rounded ; 
wings  none,  or  rudimental.     De  Geer,  S.  pi.  22.  f.  2, 3. 
XIPHIDION  Lair,     Locusta  p.  Fab,     2  sp.     L,  fiuca  Fab.     Panz.  S3.  £  2. 
Tegmina  more  or  less  elongated,  ocellated  in  ^ ;  wings  unfit  for  flight  ;  head 
acuminate  in  front ;  eyes  ezserted. 
MECONEMA  Serv,     Locusta  p.  Lair,    1  sp.    L,  varia  Fab.     Donov.  3.  pi.  79. 
Slender ;  tegmina  long,  not  ocellated  in  S »  wings  ample ;  front  acuminate ;  ab- 
domen ^  terminated  by  two  long  incurved  processes. 
PHAS60NURA  Westw,     Locusta  Serv,     I  sp.      G,  viridUrimw  Linn. 

Tegmina  and  wings  long,  ocellated  in  (^ ;  front  acuminate ;  apex  of  abdomen  with 
four  short  styles;  ovipositor  long,  straight.     Donov.  4.  pi.  ISO. 
DECTICUS  Serv.     Ackida  p.  Curt     S  sp.      Gr,  verrucivona  Linn.     CurL  82. 
Tegmina  and  wings  long,  ocellated  in  S  i  front  obtuse ;  eyes  sessile ;  ovipositor 
long,  more  or  less  incurved. 

Family  6.     LOCUS  TIDJE  Leach.    (  Acridii  Latr. ) 

LOCUSTA  i:.«acA.     (Edzpoda  X<Ur.*     22  sp.      (;.^otj>ef  Gmel.     Curt.  608. 

Proihorax  not  scutellifbrm ;  antennae  simple ;  wings  and  tegmina  ample. 
PODISMA  Latr,     Grtllus  p.  Linn,     1  sp.      G.pedeatris  Linn.     Pans.  SO.  8. 

T^mina  and  wings  very  short,  unfit  for  flight ;  antennae  simple. 
GOMPHOCERUS  Leach,     Gomphocbeos  Thuhb.     8  sp.      G.  rujks  Linn. 
'    Antennae  clavate.     Steph.  6.  pi.  28.  f.  6. 
TETRIX  Lair.     Acrtdium  Fab,     3  sp.      G.  tubtdatiu  Linn.     Curt.  439. 

Prothorax  produced  behind  over  the  abdomen ;   tegmina  very  minute ;  wings 
ample. 


Ordkr  IV.     THYSANOPTERA  HaUday. 

Note.  —  The  following  Is  an  abstract  of  the  arrangement  of  these  insects  given  by 
Mr.  Haliday  in  the  15th  Number  of  the  Entamologieal  Magazine, 

Stirps  and  Family  1.     Ti;B(rLiFXB.A.     Antennas  8-jointed;  no  borer  in  the  female. 

Gen.  1.     FMcBothripe. 

Sect.  A.     Ocelli  and  wings  0.     1  sp.     P.  pedicularia. 
Sect.  AA.     Ocelli  3 ;  wings  complete  or  abbreviated. 

Subs.  B.     Sides  of  head  parallel.     5  sp.     P.  aeuJeata  Fab. 
Subs.  BB.     Sides  of  head  converging  in  front.    2  sp.  P.  eoriacea. 


*  Latreille  gives  the  name  of  OSdipoda  to  those  locusts  which  are  destitute  of  a 
prostemal  point,  calling  the  larger  species  which  have  a  strong  point  Acrydium.  As 
the  migratory  locust  belongs  to  the  former  group,  it  is  proper  that  it  should  retain 
the  name  of  Locusta,  whilst  the  rejection  of  the  name  of  Acrydium,  for  the  reasons 
given  in  the  body  of  my  work,  has  rendered  the  adoption  of  another  name  necessary 
for  the  larger  species,  and  which  I  have  elsewhere  named  Rutidoderes. 
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Stirps  2.     Tbexbrantia.     Anteniue  typically  9-jointed ;  females  with  a  4-TBlTed 
borer. 

Fam.  2.     STBNKLTTaA.    Borer  curved  downwards ;  dytra  narrow,  with  longi- 
tudinal nerves  alone. 

Gen.  2.  HeJiothript*  Body  reticulated ;  wings  nearly  capiOaiy.  I  ap. 
J7.  adonidum. 

Gen.  3.  Sericothripi.  Body  smooth;  abdomen  tomentose;  wings  ab- 
breviated.    I  sp.      S,  SttqAylinuM, 

Gen.  4.      l%rips.     Body  smooth,  glabrous. 

Subg.  1.  ChiroihripB,  Ocelli  S;  prothorax  produced  in  firont^  nar- 
rowed.    1  sp.      Th,  manicata, 

Subg.  2.  LimothripB.  Ocelli  S ;  prothorax  of  equal  breadth ;  last 
segment  armed  with  two  dorsal  spines  in  ^  •  ^  "P-  Tk,  Cen- 
aKum. 

Subg.  S  AptinothripB,  Ocelli  and  wings  0;  prothorax  of  equal 
breadth.     2  sp.      Th.  rufa  GmeL 

Subg.  4.  Tfiripa  proper.  Last  segment  unarmed ;  style  shorter 
than  sixth  joint  of  antennsr.     23  sp.      T.  physajnu, 

Subg.  5,  Belothript.  Last  segment  unarmed;  style  of  antennae 
longer  than  sixth  joint     1  sp.      7%.  aeuminaia. 

Fam.  3.     CoLSorraATA.     Borer  recurved ;  elytra  broad,  with  longitudinal  and 
transverse  nerves. 

Gen.  5.     MeUuUhript.      Antennas  distinctly  9«j<Hnted;    fore-wings  with 

three  transverse  nerves.     1  sp.     Afe/.  abeteu 
Gen.  6.     JBolothript.     Antennas  apparently  5-jointed ;  the  four  terminal 

joints  very  minute  and  soldered  into  a  compact  mass. 

Subg.  1.     CoUotKrips,    Subdepressed ;  fore>wings  with  four  transveiae 

nerves.     2  sp.      J^ript  fcueiaia  Linn. 
Subg.  2.     JEohthripi  proper.     Cylindrical ;  wings  rudimental.    1  sp. 

M,  albicinctfu 


Ordbb  v.     NEUROPTERA  Linn. 

Sect.  I.     BiouoaPBoncA  Wettw* 

Family  1.      TERMITWM  Leach. 
(There  is  no  British  species  of  this  family.) 

FamUy  2.     PSOCIDJS  Leach.     (PsoquUii  LatrtUk,) 
PSOCUS  IjOr,    HxMBROBius  p.  Linn.    43  sp.     H.  hipunctahu  Linn.  Ps.  94.  21. 
Head  broad  ;  posterior  margin  of  fore- wings  with  four  cells. 

CiECILIUS  Curt.     4  sp.      C.  fentatratut  Curt     Curtis  648. 

Tarsi  2-jointed ;  posterior  margin  of  fore- wings  with  three  cells. 
ATROPOS  Leach.    TxaiuEs  p.  Linn.     1  sp.     T.puhaUtnwn  Linn.   Wood,  pL  75. 
Apterous ;  tarsi  3-jointed ;  posterior  femora  thickened ;  abdomen  oblong-ovate^ 
depressed  ;   head  oblong. 
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LACHESILLA  Wutw.     Anoros  p.  Laach.     1  sp.     T,faHdievm,  Linn. 

Head  tnmsvene ;  tani  S-jointed ;  wings  0  in  $ ,  2  short  in  i  ;  1^^  slender. 
My  fig.  59.  16. 

Family  3.     PERLIDJE  Leach.     (Perlariae  p.  Lair.) 

PERL  A  Geojf,     Sbmbus  p.  Fabr,     4  sp.     Fhryg.  bicawdata  Linn.     Curt.  190. 

Abdomen  robust ;  tnsetigerous ;  wings  ^  abbreyiated. 
ISOGENUS  Ntmm,    1  sp.     /.  nubecula  Newm.    Steph.  6.  pi.  31.  f.  2. 

Abdomen  robust,  biseUgerous ;  wings  alike  in  both  sexes. 
CHLOROPERLA  Newm.     Pbela  p.  Latr,     6)sp.     P.  lutea  Latr. 

Abdomen  slender ;  wings  alike  in  both  sexes ;  nerres  fewer  than  in  Isogenus. 
NEMOURA  Latr,     Sehblis  p.  Fabr.     14  q[>.     P.  nAuioea  Linn. 

Abdomen  not  setigerous ;  antennae  slender,  setaceous.     Steph.  6.  pi.  31.  £  3. 
LEUCTRA  Steph,  Nbmou&a  p.  Steph.  3  sp.  L,genieulata  St.    St.  6.  pi.  31.  f.  4. 

Abdomen  not  setigerous ;  antennie  more  robust,  submoniliform ;  wings  elongated, 
acuminated. 

Family  4.     E  PHE  ME  RWJE  Leach,     (Ephemerina  Xo/r.) 

EPHEMERA  Ziim.    Ephzmxba  A.    Steph.   6  sp.  •  E.  vttfyata  JJxm,    Curt  708. 

Wings  four  ;  three  anal  filaments ;  head  of  larva  cornuted. 
LEPTOPHLEBI A  Weetw.     Ephxmxra  B.  Steph.     10  sp.     E.  vcepertina  Do  G. 

Wings  four;  three  anal  filaments ;  head  of  larra  unarmed.     (2.  pi.  17.  f.  15.) 
BAETIS  Leach.     EPHUfxaA  p.  Linn.     23  sp.     Eph.  bioculata  Linn. 

Wings  fbar ;  abdomen  with  two  terminal  filaments.     St.  6.  pL  29.  f.  2. 
BRACHYCERCUS  Curt.     Eprxmx&a  p.  Fabr.     5  sp.     Eph,  brevicauda  Fab. 

Wings  two ;  abdomen  with  three  filaments  scarcely  longer  than  the  body.     Har- 
ris, Exp.  pL  6.  f.  3. 
CCBNIS  Steph.     — ^— 2  q>.  •  C  maerura,    St.  6.  pi.  29.  t  1. 

Wings  two ;  abdomen  with  three  filaments  several  times  longer  than  the  body. 
CLOEON  LeacL     Ephxmkra  p.  XAnn.     10  sp.     Eph.  diptera  Linn. 

Wings  two ;  posterior  pair  obsolete ;  abdomen  with  two  setae.     St.  6.  pi.  29.  f.  3. 

FamUy  5.     LIB  ELL  ULIDJE  Westw.     (LibelluUna  Afoel.. ) 

Sub&mily  1.     Xt^eSu/uiM  Westw.     (Libellulidae  Z«acA.) 

AN  AX  Leaeh,     LiBXLLnLA  p.  V.  L,     1  sp.     An.  fbrmoea  V.  L. 
Ocelli  in  a  row ;  eyes  contiguous ;  wings  acuminated ;  anal  angle  of  posterior  pair 
rounded. 
JESHNA  Fabr.     Lxbkixula  p.  Linn.   7  sp.    L.  grandte  Linn.    Donov.  337.  t  2. 
Ocelli  in  a  row ;  eyes  contiguous ;  wings  obtuse ;  anal  angles   of  posterior  piur 
more' or  less  angulated  in  ^ . 
CORDULEGASTER  Leaeh.     Lxbxllitla  p.  Liim,     1  sp.     ^.  annuhta  Latr. 
Ocelli  in  a  row ;  abdomen  clavate ;  anal  angle  of  posterior  wings  strongly  angu- 
lated.    DonoT.  4.  30. 
GOMPHUS  Leach.  Libellula  p.  Linn,  2  sp.   L.  vulgatiteima  Linn.  Donov.  423. 

Ocelli  in  a  line  ;  eyes  remote  in  both  sexes ;  abdomen  clavate. 
CORDULIA  Leach,     Libbllula  p.  Linn.     3  sp.     L,  <enea  Linn.     Curt  616. 
Ocelli  in  a  triangle,  metallic-ooloured ;  anal  angle  of  posterior  wings  angulated 
in  ^. 
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LIBELLUL A  Xmn.     — — .     15  sp.    L.  depretaa  JAnn.     Curtis  712. 

Ocelli  in  a  triangle,  generally  broad  and  depressed ;  anal  angle  of  posterior  wings 
rounded  in  both  sexes. 

[Platetrum  Newm.,  L-  depressa.  Leptetrum  Nopm,,  L.  4-maculata.  Orthetmm 
Newm.,  L.  cancellata.     Sympetrum  Neiom,,  L.  scotica.] 

Subfamily  2.     Agrionid€9  Westw.     (Agrionidc  Leaek.y 

AGRION  Fab,  Libkllula  p.  Linn,   13  sp.    L.pueVa  Linn.    Steph.  6.  pL  39.  f.4. 

Wings  membranous ;  stigma  rbomboidal ;  areolets  mostly  quadrangular. 
LESTES  Leach,     Aorion  p.  Fab.     3  sp.     L,  tfindit  V.  L. 

Wings  membranous ;  stigma  large,  oblong-quadrate  ;  areolets  mostly  pentagonal. 
CALEFTERYX  Linn.     Aorxon  p.  Fab.    4  sp.    L.  virgo  Linn.    Donov.  36.  f.  1. 

Wings  ooriaceo>membranou8 ;  stigma  obsolete ;  areolets  extremely  numerous. 

Sect.  II.       SOBNXCROMORPHOTXCA   Wetiw. 

Family  6.     MYRMELIONIDJE  Leach. 
(There  is  no  British  species  of  this  family. ) 

Family  7.     HEME  R  OBIIDJE  Westw.     (  Hemerobids  Leaeh.  > 

OSMYLUS  Lair.  Hkmkrobius  p.  Fabr.   1  sp.   O.  maadatu^  Fab.   Sam.  pL  7.  f.  4. 

Ocelli  three ;  placed  in  a  triangle  on  the  forehead. 
DREPANEFTERYX  ZeacA.    Hkmbrobxus  p.  Ztnn.    I  sp.  H.  pkakaundn  lAnn. 

Ocelli  0 ;  anterior  wings  yery  broad ;  posterior  margin  subfidcate. 
CHRYSOPA  XeocA.     Hemkrobius  p.  Z'lnn.     13  sp.     ^.  peWiaLinn.     Curt.  5SO. 

Ocelli  0 ;  wings  entire ;  antennae  cylindrical ;  labrum  notched. 
HEMEROBIUS  Linn,  p.     32  sp.     H,  hirtut  Linn.     Curt.  202. 

Ocelli  0 ;  wings  entire ;  antennie  submoniliform  ;  labrum  entire. 

CONIOPTERYX  C^.  {  STLX^^xTT^m. }    ^  H--     B. parv^  VUl. 

Tarsi  5-jointed  ;  wings  covered  with  white  powder ;  with  few  nerve%  the  nerves 
disposed  nearly  alike  in  all  the  wings  ;  labial  palpi  terminated  by  a  large  ovate 
jiunt.     Curt.  528. 

Family  8.     SIALIDJE  Leach. 

SIALIS  Leach,  Skmbxjs  p.  Fab.   1  sp.  Hem,  hUariue  Linn.   Pictet,  Ann.  Sc.  Nat. 
^  Ocelli  0;  wings  deflexed ;  tarsi  5-jointed,  fourth  joint  bifid.    (N.  S.  5.  pi.  3.) 

Family  9.     PANORPIDJE  Leach.     (Panorpate  Latr,) 

PANORPA  Linn.     5  sp.     P.  oommtcMU  Linn.     Curt.  696. 

Wings  four,  large ;  mandibles  bidentate ;  abdomen  ^  long,  recurved,  armed  uith 
a  forceps. 
BOREUS  Lair.     Panorpa  p.  Linn.      1  sp.     P.hyemaU$  Linn.     Curt.  118. 
Wings  in  ^  rudimental,  in  ^  obsolete ;    mandibles  multidentate ;   abdomen   ^ 
short,  unarmed. 

Family  la     RAPHIDIIDJE  Leach.     (Raphidini  Lair.) 

RAPHIDIA  Linn,     _^_     5  sp.     R.  ophiopeia  Linn.      Curt  37. 
Prothorax  long ;  ovipositor  9  long  and  exserted. 

FamUy  1 1 .     MANTISPIDJE  Westw. 
(There  is  no  British  species  of  this  fiunily.) 
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OrdbrVI.    TRICHOPTERA  iRriy. 

Family  PHRTGANEWJE  Westw. 

Sub&mily  1.     PhryganeidtM  Westw.   (PhiyganicUB  Siephins,) 

AGRYPNIA  Curtis.      1  sp.     A.  Pageiana  Curt     Curt.  540. 

Tibue  spinulose ;  head  and  body  very  broad,  depressed ;  nerves  of  wings  as  in 
Anabolia. 
LIMNEPHILUSZeacA.    PHaTOANXA  p.  OUv,  50  sp.  P.  ^riiea  Linn.   Curt.  488. 
Body  not  depressed ;  wings  narrow,  obliquely  truncated  at  tip ;  max.  palpi  with 
the  last  point  short ;  5- jointed  in  both  sexes. 
GIjYPHOT JEJAVS  Steph,     LiMMsraiLusp.  Cto^.     1  sp.    Ph,  pdhteida  Olir, 

Anterior  wings  with  the  hinder  marj^n  cut  out. 
H ALESUS  Sieph.  PnaTGAKXA  p.  Sehr.  7  sp.  P.  digiiuta  Scbr.  Pictet,  pi.  6.  f.  1 , 2.  ? 
Anterior  wings  broad,  dilated  at  the  tip,  and  rounded ;  max.  palpi  with  the  last 
joint  short,  subelliptic. 
ANABOLIA  SUph,     Lzmnxphilus  p.  Lea,     2sp.     A,  n«rvotitf  Lea. 

Wings  narrow,  rounded  at  the  tip ;  body  subcompressed ;  last  joint  of  max.  palpi 
short,  subelliptic.     Samo.  pi.  7.  £  3. 
DRUSUS  ^eph,    Phrtoanxa  p.  GmeL  5  sp.    Ph,  iutaeea  Gm.   St.  6.  pi.  34.  £  3. 
Anterior  wings  rather  broad,  short,  somewhat  dilated  in  the  inner  margin,  not 
setose;  palpi  long,  pilose. 
CHiETOPTERYX  St.    Phryoanxa  p.  Pict.   2sp.    P.  villota  Fab.    Pict  7.  f.  4 
Body  not    depressed;   wings    very   broad,  granulated;  with  erect  rigid  sets. 

PHRYGANEA  Xran.  ^. 5sp.     P.grandis  Linn.     Curt  592. 

Tibiae  spinulose;  wings  pilose;  palpi  ^  4-jointed,  5 -jointed  in   $  ;    last  joint 
of  max.  palpi  short,  subelliptic; 
KEURONI A  Lea,  Phetganxa  p.  Linn.  ?  1  sp.   P.  fusca  L.  ?   Steph.  6.  34.  £  2. 
Tibiae  not  spinulose;    wings  transparent;   antennte  short,  stout 

Subfamily  2.    Hpdropsyehides  W.     (HydropsychidsB  SUph^) 

PHILOPOTAMUS  JLeaeft.    3  sp.     P.  Mcpicfoniin  Lea. 

Anterior  tibiae  2-spurred ;  antemue  longer  than  the  wings ;  posterior  wings  small* 
unfolded ;  anterior  with  a  transverse  oblique  nerve  about  the  middle  of  the 
costa.     Donov.  pi.  548.  £  1. 
PLECTROCNEMIA  iStepA,     Htdkopstchb  p.  Pfc<.  •   3  sp.     P.  cofuperttcs  Curt. 
Anterior  tibiae  3-spurred ;  wings  shorter  than  the  antennae,  with  but  few  transverse 
nerves.     Pictet,  pi.  19.  £  1. 
CYRNUS  Steph,  Htdeopsycux  p.  Pietet.     4  sp.     C,  wtenttf.     Pictet,  pi.  19.  £  13. 
Anterior  wings  with  various  transverse  nerves,  with  a  transparent  discoldal  spot ; 
anterior  tibiie  3 -spurred ;  antennae  shorter  than  the  wings. 
POLYCENTROPUS  Curtis.     Akathus  Steph,  G.    9sp.    P.  immOua  C. 

Antennae  shorter  than  the  wings,  the  latter  with  but  few  transverse  nerves; 
anterior  tibi«  3-spurred ;  four  posterior  with  four  spurs.     Curt  544. 
DIPLECTRONA  ITm^w.     Aphxlochxijia  5ieepA.     2sp.     P,  flavo-maculata  PkX. 
Anterior  tibiae  2- spurred;  antennae  shorter  than  the  wings,  which  are  broad, 
without  any  transverse  subcostal  nerve.     Steph.  6.  pL  32.  £  3. 
HYDROPSYCHE  Pict,    Philototamus  p.  St^  Cat.    9sp.     H.  ifutahiUe  C. 
Anterior  tibiae  2-spurred ;  antenns  longer  than  the  wings ;  posterior  wings  ample, 
folded,  with  a  trifid  central  nervure.    Curt.  601. 
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SubfiimUy  S.     Leptoeeridet  W.      (Leptoceiida;  Leaekj  Sbpk. ) 

LEPTOCERUSZcacA.     Mystaciba  £<jrfr.     28  sp.     P.  m^er  Linn.     Curt,  57. 
Posterior  tibiie  2  spurred ;  basal  joint  of  max.  palpi  short ;  terminal  joint  some- 
times very  long ;  antennae  exceedingly  long. 
CERA  CLE  A  Lea,    Phrtoamka  p.  Latr.     1  sp.    P.  nerwMO,      Coq.  tab.  3.  £  1. 
Posterior  tibiae  2-8purred ;  two  basal  joints  of  max.  palpi  short;  antenns  yewj  long ; 
wings  transparent. 
MOLANNA  Cmi^.     Ambltptx&tx  SS^pA.  Cof.    2  8p.    M,  OHpwtUUaCun. 

Posterior  tibi«  4-spurred ;  antennas  robust,  not  denticulated  in  ^  ;  shorter  than 
the  wings,  which  are  long  and  narrow.     B.  E.  716. 
ODONTOCERUS  Leaeh,     Ph&toanxa  p.  Seopol.     2  sp.      P.  dOricormU  Seop. 
Posterior  tibi»  4:spurred;  antennae  slender,  denticulated  in  $\  second  pair  of 
legs  in  larva  longer  than  the  posterior  pair.     Steph.  6.  pi.  34.  £  1. 

Subfamily  4.     SerieostonUdu  W.     (Sericostomidae  Siqoh.) 

POTAMARI A  I^eh.   Phrtoanxa  p.  Fab.  1  sp.  P.  amili$  F.  Steph.  6.  pi.  34^  £.  4. 

Anterior  tibi«  destitute  of  spurs ;  antennas  stout,  shorter  than  the  wings. 
SERICOSTOMA  Latr.    Prosopokia  Lea.    1  sp.     S.  Speneii  K.     St.  6.  33.  £  2. 

Anterior  and  intermediate  tibiae  2-spurred ;  maxillary  palpi  ^  mask-like. 
NOTIDOBIA  Steph.     Sxricostoma  p.  Pict.     1  sp.     P.  atrata  F. 

Anterior  tibiae  2*spurred,  intermediate  4-spurred ;  basal  joint  of  antenns  short, 
incrassated,  approximated;    anterior   wings  with   a  subovate  dwcoidal    celL 
Pictet,  pL  14.  f.  5.  a,  c. 
SILO  CwrtU.     Phrtganka  p.  Fah.     I  sp.     P.  paliipee  Fab. 

Maxillary  palpi  ^  divaricating ;  basal  joint  of  antennao  very  long,  naked ;  anterior 
tibiae  2-spurred,  intermediate  4-spurred. 
GOER  A  ffoff.     Phrtoanba  p.  Fabr.     5  sp.     P.  pUota  Fab. 
MaxilUry  palpi  ^  short,  recurved ;  basal  joint  of  antenns  long,  naked ;  anterior 
tibis  2-8purred,  intermediate  4-spurred ;  wings  silky. 
MORMONIA  Curt.     Phrtoanea  p.  Fab.     5  sp.     N,  nigro-mactilata, 

Ba<ial  joint  of  antenns  elongate,  very  hirsute ;  anterior  tibis  2-spurred,  interme* 
diate  4-spurred ;  palpi  short     Steph.  6.  pi.  32.*  £  2. 
BRACHTCENTRUS  Curt.     Msrox  Steph.  G.     3  sp.    B.  subnubOHt  Curt. 
Anterior  tibis  2-8purred,  intermediate  4-spurred;   spurs  very  short;  antennae 
remote ;  palpi  short. 

Subfamily  5.     Peyehomyiidei?  W.     (Psychomids?  Sfapft.) 

CHIMARRA  i>a<;A.    Phtoanxa  p.  Zmn.     1  sp.     P.  mar^'aato  L.     Curt.  561. 
.  Palpi  very  long ;   second  and  third  joints  long ;  wings  destitute  of  transverse 
nerves ;  anterior  tibis  without  spurs. 

Subfamily  6.     RhyaaiphiHdu  W.    (Rhyaoophilids  Steph. ) 

BER^A  Steph.     Thta  Cvrt.    4  sp.     P.  pyymaa  F.     Pictet,  pi.  16.  21.  ?  23.  ? 
Anterior  tibis  2  spurred;  discoidal  cell  wanting;  basal  joint  of  antenns  large  ; 
palpi  robust,  hairy. 

GLOSSOSOMA     Curt.    2  sp.      G.  Boltoni  Curt.     Steph.  6.  32.  £  1 . 

Anterior  tibis  2-spurrcd ;  all  the  wings  with  a  discoidal  cell ;  anterior  with  a 
callous  basal  spot  in  ^ . 
TI NODES  LeacA.     Phryoanea  p.  Fa&.     9  sp.     P.  pusiUut  ¥. 

Anterior  wings  with  two  discoidal  cells ;  posterior  without  a  discoidal  cell ;  an- 
terior tibis  2-spurred. 
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ANTICYRA  Curt    Rhtacoprila  p.  ?  Fid,  4  sp.    J.plMopaSte^  Pict  pi.  16.  9.  ? 
Anterior  tibias  S-spurred ;  discoidal  cell  wanting ;   wings  long,  narrow ;  basal 
joint  of  antenna  small. 
A6APETUS  Curt.     Rhtacophila  p.  PicL     6  sp.     A,  fitseipe$  Curt. 

Wings  short,  rounded ;  basal  joint  of  antennae  small ;  discoidal  cell  wanting ;  ^ 
with  a  ventral  spine.     Pictet,  pi.  16, 17.  19.  &c. 
RHYACOPHILA  Piet.     Philopotamus  p.  Curt     4  sp.     R.  vulgfaia  Pict. 
Anterior  tibiae  S-spurred ;  max.  palpi  rather  long^  slender ;  larvae  with  external 
gills. 

Subfiimily  7.     ffydropiaide$  W.     (Hydroptflidae  Sieph. ) 

NARYCI A  Ste,     1  sp.     AT:  deffam  Steph.     IlL  6.  pi.  32.  €,  4. 

Antennae  pectinated ;  wings  clothed  with  scale-like  hairs. 

A6RAYLEA  OMTf.     2  sp.     A,  S-maeulata  Curt, 

Antennc  simple ;  intermed.  tibiae  1 -spurred  in  the  middle ;  wings  long,  narrow^ 
pubescent. 

HYDROPTILA  Dabn,     6  sp.     ff,  Tineoide$  Dalm.     An.  Ent.  t.  3. 

Antenns  simple ;  intermed.  tibiae  2-8purred  in  the  middle ;  fore  wings  narrow, 
very  pil( 


Order  VIL    HYMENOPTERA  Linn*  (Pibsbata  Fab.) 

Sect.  I.     TxaxBRANTiA    Lair.     (H.  aherrantia  Westw.     Jff.   ditrocka 
Hartig.) 

Subsect.  1.     I^ytiphaga  Westw.     (Sesaalivexiixea  ^t.  Farp.  Hal.) 

Tribe  1.      Serrifera   St.  Farg.  Hal. ;    consisting  of  the  single 

Famfly  TENTHREDINWM  Leach. 

Subfiimily  1.     dmbicides  Westw. 

CIMBEX  OZio.     Ckabuo  Geoffi',     Ssp.      T.femorata  Lmn.     Curt  41. 

AntenniB  with  Ave  joints  preceding  the  club,  which  consists  of  two  joints  soldered 
together  ;  spurs  obtuse ;  anterior  tarsi  <^  spined  beneath ;  labrum  narrow. 
TRICHIOSOMA  Leach.    Cimbex  p.  OUv.    9  sp.     T.  Lueorum  Linn.     Curt.  49. 
Antennae  with  five  joints  preceding  the  club,  which  is  3-jointed ;  body  hairy  ; 
labrum  broad ;  base  of  abdomen  not  membranous. 
CLAVELLARIA  Lam.     Cimbxx  p.  OUv.    2  sp.     T.  Amerind  Linn.     Curt  93. 
Antennae  with  four  joints  preceding  the  exarticulate  club ;  spurs  obtuse ;  base  of 
abdomen  not  membranous ;  joints  of  palpi  short. 
ZAR£  A  Leath.     Cmaxx  p.  OUv.    1  sp.      T.  faseiata  Linn.     Curt.  97. 

AntenniB  with  four  joints  preceding  the  2-jointed  club ;  joints  of  max.  palpi  long 
and  irregular ;  spurs  obtuse. 
ABIA  Leaeh.     Ciusex  p.  OUv.     2sp.      7.  aarwea  Linn.     Curt.  89. 
Antenne  with  four  joints  preceding  the  S-jointed  dub ;  labrum  broad ;  spun 
obtuse ;  body  metallio;  ^  with  a  dorsal  silken  patch. 

*  I  regret  that  I  did  not  receive  Mr.  Haliday's  talented  *  Hymenopterorum 
SynoptUt  until  too  late  to  make  use  of  it  in  my  text ;  I  have  however  added  his 
groups  in  this  Synopsis,  as  synonyms,  rather  than  entirely  omit  them.  His  primary 
divisions  of  the  order  are  Sessiliventres  and  Petioliventres,  which  the  identical  struc- 
ture of  the  ovipositor  of  Uroceras  and  Ichneumon  appears  to  me  to  oppose. 
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AMASIS  JLai^A..     CiMBKX  p.  O/id.     Ssp.      T.  oAtcwa  Fab.     Ps.  84. 13. 

AntennsB  with  four  joints  before  the  exartieulate  club ;  spurs  of  four  posteijor 
tibisB  acute. 

Subfiunilj  2.     Hyhdomidn  Westw. 

H  YLOTOM A  Fab.     Aaas  Schr.     14  sp.     7.  €iiaeiw  Linn.     Curt.  SS. 

Antenna  elongate,  subdaTate,  and  nearly  glabrous  in  ^  ;  nmple  and  pilose  in  ^  ; 
marginal  cell  appendieulated. 
PTILIA  SL  Farg,     Htlotoma  A.  Steph,    1  sp.     H.  piUeomis  Leach. 

Antenna  short,  nearly  filiform  and  pilose  ^  ;  third  submarginal  cell  produced  at 
the  tip. 
SCHIZOCERUS  I.a<)r.    Htlotoma  p.  £7v^.    2sp.    JT. /urcote  Vill.     Curt.  5S. 
Antennfe  ^  furcate ;    ^  long  and  simple ;  marginal  cell  not  appendieulated. 

Subfamily  S.     Tenthredinide$  Westw. 
ATH  ALI A  ZeocA.     Allantos  p.  jKZi^.     10  sp.      7.  JRota  Linn.     Curt.  617. 
Antenna  9  or  lO-jointed;   third  joint  long;   terminal  joints  subdavate;  two 
marginal  and  four  submarginal  cells. 
SCIAPTERYX  StqA,     Txmth&sdo  p.  FaK     1  sp.     7.  cotiaKs  Fab. 

Antenns  9>jointed,   short,  stout  ;    joints   irr^ular ;   wings  thick  and  broad ; 
marginal  ceUs  divided  by  a  cunred  vein. 
SELANDRIA  Leaeh,*     Htlotoma  p.  Fabr.     40  sp.     ffyl  tena  Fabr. 

Antenna  short,  9-jointed  ;   terminal  joints  simple ;  body  short  and  broad  ;   two 
>     marginal  and  four  submarginal  cells;  wings  thin.     Px.  69. 1 7. 
HEMICHROA  Steph.     Dxnkdra  {Leptocerca  Hartig).     S  sp.      7.  Alni  Linn. 
Antenns  9-jointed;  long,  slender;  two  marginal,  four  submarginal  oells»  the 
second    receiving    two    recurrent    nerves;   body  as    in    Selandria.      Steph. 
pi.  38.  f.  2. 
DINEURA  Daha>,     Tbmthrxdo  p.  Steph.     I  sp.      7.  Dt  Guri  Kl. 

Two  marginal,  four  submarginal  cells,  the  second  reeeiving^two  recurrent  Dema  ; 
antenna  9-jointed;  body  as  in  Nematus.     De  G.  2.  pL  38.  £  8 — lOi 

(?  MESONEURA  HarHg.     Ssulnoua  p.  Steph,    1  sp?     7.  vema  Klug? ) 

ALLANTUS  Panzer.     TsNTHasDO  p.  EHug.    47  sp.  (St.)     7.  Serophmlarut  J^iniu 
Two  marginal,  four  submarginal  ceUs ;  antenna  aubelavate  or  setaceous ;  third 
joint  longer  than  the  fourth;   abdomen  elongate;   hind  legs  long;  dypens 
deeply  notched.     Sam.  pi.  8.  £  2. 

Obi.  Hartig  restricts  this  group  (as  a  subgenus)  to  T.  scrophularia,  and  its 
immediate  allies  (Stephens's  first  eight  species). 

*  Obt,  Hartig  has  divided  Selandria  (which  he  considers  only  a  subgenus  of  Ten^  , 
thredo  Kl )  into  four  sections,  named  from  peculiarities  of  the  larva,  as  noticed  in 
my  Vol.  II.  p.  100,  101.  :  —  1.  Blennocampa  (subdivided  into  three  named  tribes: 
1.  Blennocampa;  2.  Monophadnus;  and  3.  Pbymatocera  Dhlboni,);  2.  Hoplo^ 
campa ;  3.  Eriocampa ;  and  4.  Selandria  proper.  The  following  are  British  types 
of  these  groups :  Phymatocera  not  being  indigenous. 

1.  Blennocampa.     1.  Blennocampa  proper.     Selandria  Ephippium.     Pz.  52.  5. 

T.  fuliginosa  Sch.     T.  Betuleti  KL     T.  ^thiops  Fab. 
— — ^—    2.  Monophadnus.       T.   Spinola   KL      T.  luteiventris  KL 

T.  albtpes  Gmd.     Tenthr.  melanocephalus  Fab.,  Stepk, 
2*  Hoplocampa.     T.  cbrysorrhaa  KL  Newm.     T.  ferruginea  Fob*      Ps.  90.  9. 

T.  testudinea  KL  ^. 

3.  Enocapam.     T.  adumbrata  KL     t.  cinzia  KL     T.  varipes  KL  ^ 

4.  Selandria  proper.     H.  serva  Fab,     T.  Mono  Fab.     Pa.  69.  IT. 
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TENTHREDO*  Leach.     28  sp.  (Steph,)     T.  noMMota  Linn. 

Two  marginal,  four  submarginal  cells ;  antennae  rather  long  and  slender ;  third 
and  fourth  joints  equal ;  abdomen  rather  long,   depressed ;    legs  moderate ; 
cljrpeus  scarcely  notched.     Px.  65»  2.  ^ . 
MACROPHYA  DA/&.     Allantusp- 5Kep^  9sp.      T.  ri»<ictw  linn.     Px.  64.  10. 
AntenniB  9 -jointed ;  body  moderately  long ;  posterior  coxae  very  large ;  each  of 
second  and  third  submarginal  cells  receiving  a  recurrent  nenre  (T.  blanda  Fah» 
Px.  65.  9.   T.  punctum  F,    Pk.  26.  21. ;  and  the  species  above  mentioned  are 
the  tjrpes  of  Dahlbom's  three  sections  of  the  genus.) 
PACHYPROTASIS  Hariig.     Temthrkdo  A.  Steph.     4  sp.      T.  Rapa  Linn. 
-   Antennae  longer  than  the  abdomen,  slenderer  than  in  Tenthredo ;  posterior  coxae 
▼ery  large.     (Hartig  makes  this  a  section  of  Macrophya.)     Schiiff.  Ic.  179.  1. 
ASTICTA  Neumu     Ent.  Mag.  vol.  iv.  261.;  v.  484.     1  sp.     A,  lanthe. 

Antenna  short,  slender,  9'jointed ;  second  joint  twice  the  length  of  the  first ; 
third  twice  the  length  of  the  second ;  fourth  scarcely  shorter  than  the  third ; 
the  remainder  gradually  shorter ;  stigma  distinct,  membranous ;  two  marginal 
and  three  or  four  submarginal  cells ;  the  second  and  third  receiving  a  recurrent 
nerve. 

Obt,  This  description  is  drawn  from  Mr.  Newman's  typical  specimen,  which 
he  has  been  so  kind  as  to  lend  me ;  and  of  which  the  fore  wings  are  unlike, 
the  transverse  nerve  separating  the  first  two  submarginal  cells  being 
obliterated  in  one  of  them !  thus  the  genus  is  closely  allied  to  Tenthredo 
proper,  rather  than  to  Fenusa. 
DOSYTHEUS  LeadL     Dolxeus  p.  ffariig.     14  sp.      7.  BplanieruB  F. 

AntennsB  9-jointed ;  body  moderately  long ;  two  marginiJ  and  three  submarginal 
cells,  the  first  very  short;  third  joint  of  antenne  longer  than  the  fourth. 
Panx.  82.  11. 
DOLERUS  Leach.     DoLxaus  p.  HarHg.     9  sp.      T,  nigra  Linn.     Px.  52.  11. 
Di£fer8  from  Dosytheus  in  the  third  and  fourth  joints  of  antennsB  being  of  equal 
length. 
EMPH  YTUS  Leath.^  HarHg,     24  sp.      7.  cineta  Linn.     Curt.  436. 

Antenna  9^jointed ;  third  and  fourth  joints  of  equal  length ;  two  marginal  and 
three  submarginal  cells ;  the  first  as  long  as  the  second ;  hind  wings  with  no 
middle  cell. 
(ANEUGMENUS  ^ar<r^.   (Sect  of  Emphytus.)    1  sp.  fnipA.  coroiuihw  Kl,  St. 

Body  short,  oval ;  hind  wings  with  two  middle  cells. ) 
(  ?  HARPIPHORUS  Hartig,     Sxi^kdria  p.  SUph.  ?     I  sp,     SeL  eeapularis  St. 
{lepiduB  Kl.  ?  }. 


*  Oht,  Hartig  reguda  this  as  a  subgenus  of  the  genus  Tenthredo  (which  also 
includes  Selandria,  Athalia,  Macrophya,  and  Allantus,  as  subgenera),  and  divides 
it  into  six  named  sections :  -~ 

1.  Taxonus  Meg.,  which  includes  the  following  British  species:  T.  agilis  KLj 

T,  nitidus  KL;  T.  bicolorXZ. 

2.  Strongylogaster  H. :   Br.  sp.  T.  cingulata  Fab,     Curt  692. 

3.  PtBeihttoma  H. :  Br.  sp.  T.  impressa  Kl,,  Steph.  (Emphytus). 

4.  Perineura  H. :   Br.  sp.  T.  Rubi  Pam,,  Steph.  Ill, 

5.  Tenthredo :  Br.  sp.  T.  nassata  Linn,  ;  T.  Coquebertii  KL  ;    T.  dlmidiata  Kl.  ; 

T.  aucuparis  KL;  T.  mandibularis  KL  ;  and  many  other  species  placed  by 
Stephens  both  in  Allantus  and  Tenthredo;  and 

6.  Synairema  H.   (T.  delicatula  Kl,,  not  British.) 
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MELICERTA  SUeph.     1  sp.     Af.  oehroUucut  St. 

Antenns  9-JolDted ;  third  joint  longer  than  the  fourth ;  two  marginal^  three  sub- 
marginal  cells,  the  first  not  shorter  than  the  second* 
HETERARTHRUS  Steph,     Phtlk^oma*  Fatt,     I  sp.      7.  oehropoda  Kl. 
Antenna  11  to  15-jointed,  third  joint  twice  as  long  as  the  fourth ;  two  marginal 
and  four  submarginal  cells ;  the  veins  between  the  basal  ones  intezrupted. 

FENELLA  i^esfw.     1  sp,     F.  m^rtta  Westw.f 

Antenna  1 1-jointed,  slender ;  two  marginal,  three  equal-sized  submarginal  eells ; 
first  and  second  receiving  a  recurrent  nerve. 
FENUSA  Leach,     Emphttus  (F.)  Hartig.     3  sp.      T.  pumila  Kl. 
Antenna  9-jointed,  slightly  davate ;  two  marginal  and  three  equal-sixed  submar- 
ginal cells ;  the  first  and  second  receiving  one  recurrent  nerve ;  body  short,  stout. 
DRUID  A  Newm,  Ent.  Mag.  vol.  iv.  261. ;  v.  484.     1  sp.     2>.  panicept  Newm. 
Antenna  filiform,  10-jointed;  first  and  second  joints  minute,  third  long,  fourth 
rather  shorter,  remainder  gradually  decreasing ;  two  marginal,  three  submar- 
ginal cells ;  first  and  second  receiving  a  recurrent  nerve. 
MESS  A  Leach,     Fjckusa  p.  Hartig,     1  sp.      7.  hortviana  KL 

Antenna   9-jointed;   first  and  second  joints  short,  third  elongate,   remainder 
decreasing ;  one  marginal,  and  four  submarginal  cells. 
NEMATUS  Leach,     TaxTaaxDo  p.  Linn,     40  sp.  (5<.)     T.  Caprect  Fab. 
Antenna  9-jointed;  one  marginal,  four  submarginal  cells;  the  second  receiving 
two  recurrent  nerves ;  tarsi  simple.     Pans.  65.  8. 
CRiBSUS  Leach,     Nxmatus  p.  Jvr,     S  sp.      7.  eepttiUrvmaUe  Linn.     Curt'17. 
Antenna  9-jointed ;  one  marginal,  four  submarginal  cells,  the  second  reoeinng 
two  recurrent  nerves ;  basal  joints  of  posterior  tarsi  greatly  dilated. 
EUURA  Newm.    FaisTiraoRAff  St,  Farg.     Cryptocampus  Hartig  (1?)     P.  ofni 
Jur.  tab.  6. 
Antenna  9-jointed,  simple;  one  marginal,  three  submarginal  cells;  first  very 
small ;  second  very  long,  receiving  two  recurrent  nerves. 
PRISTIPHORA  Latr,     PaioPHoaus  DKOt,  ?     6  sp.  7.  MyototidU  Fab. 

Antenna  9-jointed,  simple ;  one  marginal,  three  submarginal  cells ;  the  first  laige^ 
receiving  two  recurrent  nerves ;  the  second  small.     Pz.  98.  13. 
TRICHIOCAMPUS  irar<^.     Nkmatus  p.  5i«p*.,  5».  Foiy.    (5?)      N.gnmdia 
St.  Farg.     Steph.  pi.  38.  f.  1. 
Antenna  9-jointed  ;  ^  with  the  base  of  the  third  joint  dilated,  pilose ;  one  mar- 
ginal and  three  submarginal  celb  of  nearly  equal  size ;  the  first  and  second 
receiving  a  recurrent  nerve. 
CLADIUS  Leach.     Ptsronus  p.  Jur.     1  sp.      CI,  difformit  Leaoh.     Ps.  6S.  la 
Antenna  9-jointed,  pectinated  in  ^ ;  one  marginal,  three  nearly  equal  submarpnal 
ceUs ;  first  and  second  receiving  a  recurrent  nerve. 

Subfamily  4.     Lgdidee  Westw. 
LOPHTRUS  Lair,     PnaoNus  Jur.     3  sp.      7.  A'ni  Linn.     Curt.  54. 

*  I  have  not  adopted  this  name  in  the  restricted  sense  in  which  it  is  iised  by 
Dahlbom  and  Hwtig^  having  been  employed  by  Fallen  for  all  the  short-bodied 
Tenthredinides  with  short  antenna ;  the  species  of  Athalia  being  its  types. 
{FaU,  Man.  Teuthre,  Sue,  p.  27.)  The  species  which  Dahlbom  gives  were  even 
doubtingly  considered  by  Fallen  to  belong  to  the  genus.  I  had  generically  named 
the  only  British  species,  Decatria,  which  Mr.  Stephens  has  changed. 

f  Nigra,  femorum  apice,  tibiis  tarsisque  obscure  luteis,  alls  ni^cantibus.  (Lmg. 
1  lin;  Exp.  Alar,  3  lin.) 


HYMENOPTERA.     TENTH  RE  DINIDJE  —  CYNIPID^.         iS 

Antennc  muUtarticulate,  with  two  rows  of  pectinations  in  S  i  upper  wings  with 
one  marginal  cell. 
?  MONOCTENUS  Z)«6.    Lophtkus  5tepA.    1  sp.    T.  Jioitpm  Linn.    P«.  76.  11. 
Antennae  multiarticulate,  with  one  row  of  pectinations  in  ^ ;  uppei  wings  with 
one  marginal  cell. 
TARPA  Fabr.     Mbgalodontxs  Lair,    Ssp.      T.  CephahUa  Fab.     Px.  62.  7,  8. 
Antenme  15-to  18-jointed ;  upper  wings  with  two  oftarginal  and  four  submarginal 
cells. 
LYDA  Fab.     Tautbiuvs  Latr.     22  sp.      T.  tylvatica  Linn.     Curt.  381, 

Antennas  19-to  36-jointed,  slender,  setaceous ;  two  marginal,  and  lour  submarginal 
cells ;  four  hind  tibis  with  three  spurs. 

Subfiunily  5.     Cephidet  Westw.,  (  Cephida  Hal. ) 

CEPHUS  ixilr.    AsTATUs£L     lisp.     Sires  fnfgnuBUt  JAnxi,     Pans.  73.  17. 

Antennae  subclavate,  about 21 -jointed;  abdomen  compressed. 
JANUS  &epA«M.     Cephus  p.  Curt.     2  sp.    J.  connecter  Su     Stepb.  pi.  36.  fr  I. 

Antennas  filiform ;  abdomen  shorter  than  in  Cephus,  cylindric  and  subelavate. 
PHYLLCECUS  Newm,     1  sp.     P,FavnMB  Newm. 

Antenns  slightly  thickened  beyond  tbe  middle,  27-jointed ;    abdomen  ooD^r 
pressed. 

Subfamily  6.     Xydidet  Westw.  (Xpdidm  Hal.>> 

XYELA  Dahn,     Pimicola  IaUt,     1  sp.     K  putiOa  Dalm.     Out.  301 

Antennae  with  the  third  joint  greatly  ^elongated ;  OTipodtoi  exserted,^  nearly-  a» 
long  as  the  abdomen. 

Tribe  2.    Terebdlifera  St.  Farg.  Urocerata  Latr.,  Hal. ;  eons&stihg  of  the  single 

Family  UEOCESWJSheach,  (Siricid»  CM«f.) 

XIPH YDRI A  Za<r.     Htbovotus  £7«$r.     2  sp.     Sirex  dromtdbnttmlAmu. 
Prothorax  elongated  into  a  neck ;  two  marginal,  and  four  submngitud'cdls ;  iwTt 
palpi  long,  5-jointed.    My  fig.  72.  4. 
UROCERUS  (?ao/f.     Siaxx  Ztmi.     7  sp.     5.^^aaLinn.     Curt  253*. 
Prothorax  not  forming  a  neck ;  two  marginal,  and  fi>ur  submarginal  cells-;  maau 
palpi  exceedingly  short ;  ovipositor  forming  a  long  exserted  borer. 

(Subfamily?  Orya«u2M  Westw.    Oryaau^ts  Hal.) 

ORYSSUS  Lair,     Sphxx  p.  Scop.     1  sp.      O.  coronatug  Latr.     Curt.  460. 

Cylindrical;  antennae   S  11 -jointed,   ^  10- join  ted;  max.  palpi  long,  5-jointed; 
OTipositor  spiral,  capillary.     (My  fig.  73.  1.) 

Subsect.  2.    Entomophaga  Westw.  (Pupivora  Latr.  TerOelli/era*  Hal.) 
Tribe  1.     S^cnUfera  Westw.    (Terebellifera  &  CanalifeM  St.  Farg.^ 
Family  1.    CrNIPIDJS  Westw,    (Diplolepidc  Z.aacA.    GaUicoU» 
Latr.,  HaL) 
I  BALI  A  Lair.     Sagaris  Pz.     1  sp.     lb.  CMUtUaior  Latr.     Curt  22. 
Abdomen  knife-thape ;  antennae  $  15-,  $  13-j(Hnted. 

*  Mr.  Haliday  divides  the  petiolated  terebrant  Hymenoptera  into  five  tribes: 
1.  i?n#omo/ifla  (Ichneumonidae,  SCephanidae,  ETaniadae).  2.  Oxyvra  (Proctotrupidae, 
Pelecinida^,  Diapriadae,  Scelionidae,  Ceraphronidc).  3.  GaUicoi»  (Cyniphidae). 
4.  Haliieoptera  (Leucospide,  Chalcididae,  MymaridA).    5.  Tubulifera  (Chrysididae). 
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CTNIPS  Linn.  ■        33  sp.  (^Curt.)  C,  queretufoBi.  Liim.  My  fig.  73.  19. 

Abdomen  oboTate;  antenne  <^  15-,  $  14-jointed ;  wings  large,  with  a  small  dis- 
tinct triangular  submarginal  edl  enclosed  by  nerves  of  equal  thickness. 
BIORHIZA   Weslw,   Crvirs  p.  Fab,   I  sp.  C.  aptera  Fab.  Coqueb.  tab.  1.  f.  11- 

Abdomen  obovate ;  antennas  $  1 4-jointed ;  wings  obsolete. 
FIOITES  Latr,     Euchakis  p.  Panz,     12  sp.     F,  tcuteSariM  Rossi. 

Antenns  S  long,  filiform,  14.jointed»  $  shorter,  thickened  to  the  tips,  IS-jmntcd  ; 
second  submarginal  cell  triangular,  with  its  basal  nerve  almost  obsolete ;  aeutel- 
lum  large,  with  two  basal  excavations  obtuse  at  the  tip.     Gu^rin,  Icon  R. 
An.  t.  IxviL  fig.  3. 
ONYCHIA  HaL    1  sp.   Cynips  hintta  sp.  ined. 

*'  Abdomen  with  the  third  segment  very  large  concealing  the  posterior  ones,  petiole 
very  short;  scutellum  channeled  throughout';  .antenns  filiform,  14-joints  ^, 
13  $  ;  cubital  aieolets  three,  subcostal  nerve  not  continued  to  join  the  rib. 

**  N.  B.    Cynips  ediogaster  Px,  does  not  belong  to  this  group,  but  probably 
to  Figitei,**     Haliday  MSS. 

EUCOILA    Wegtw.  5  sp.  E,  erassinerva  Westw. 

Antenns  ^,15-jointed,  $  13-jointed,  short,  gradually  incrassated;  second  sub- 
marginal  cell  obliterated;  scutellum  with  three  excavations.  Mag.  N.  H. 
voL  viii.  p.  174. 

KLEIDOTOMA  Wesiw. 3sp.  KL  Pnloidet,  Westw. 

Antennie  $  13-jointed,  short,  three  terminal  joints  suddenly  thick ;  second  sub- 
marginal  cell  obliterated ;  scutellum  at  the  base  with  a  broad  excavation,  with 
the  apex  tubercular,  and  1 -excavated. 

ANACHARIS  Dabiu  5  sp.     An  Eucharioidet  Dalm. 

Antennae    ^    14-jointed,  $  13-jointed,  long,  filiform ;  second  submarginal  ccH 
obliterated ;  scutellum  with  two  rudimental  excavations  ;  abdominal  peduncle 
long.     Steph.  pL  47.  f.   1. 
(EGILIPS  HaL  Anachams  B.    Wtstw,  4  sp.    Cynijn  nUidnla  Dalm. 

«  Abdomen  globose-ovate ;  petiole  short,  cylindrie,  rugose ;  scutellum  pyramidaly 
acute;  antennae  filiform,  14-joints  ^,  IS  $  ;  cubital areolets  two,  indistinct, 
the  anastomosis  forming  a  callous  dot**     Haliday  MS& 

ALLOTRIA   Westw. 1  sp^  AL  tnOrix,  Westw. 

Antenna  $  13-jointed,  filiform,  longer  than  the  body;  abdomen  subsessile ;  second 
submarginal  cell  obliterated;  scutellum  transversely  depressed  at  the  base. 

MELANIPS  HaL  2  sp.      Cynips  uriicai  Kirby. 

"  Abdomen  somewhat  acute  in  9  >  petiole  very  short ;  annular,  second  and  third 
segments  equal ;  scutellum  rugose,  the  base  bifoveolate  ;  antenne  filiform, 
^  14,  $  13-joints;   cubital  areolets  three.**   Haliday  MSS. 

Family  3.  EVANIIDJS  Westw.  (Evaniadae  JLaocA,  Hal.) 

EVANIA  Fab.     Sruax  p.  Linn.     1  sp.     Sp.  appendigatUr  linn.     My  fig.  74.  i. 
Abdomen  minute,  petiolated  ;  fore  wings  vrith  distinct  discoidal  cells ;  ovipositor 
not  exserted. 
BRACHYGASTER  Leach.  Evakia  p.  Cartta.  Ssp.  E.  minvta  Oliv.  Curt.  S57. 
Abdomen  minute,  petiolated  ;  fore  wings  without  discoidal  cells ;  ovipositor  not 
exserted. 
FCENUS  Fab.     GASTCRurraoN  Latr.  oUnu  2  sp.  Idm.  JaadaUr  Linn.    Curt  48S« 
Abdomen  long,  gradually  davate ;  ovipositor  long,  exserted. 


HYMENOPTERA.     ICHNEUMONID^.  57 

FamDyS.  ICHNEUMONWJE'Uach.  (^Bal  ^niomotiUltL  Dum.) 

Subfiunily  1.  Iehneumanid€§  Westw.    (iGhneumonesgenuini 
Grap.) 

ICHNEUMON  Linn.,  Gra»,  — .-^-^  324  sp.     /.  comUator  Linn. 

Abdomen  oblong-oyate,  baaal  aegment  rough ;  oripositor  not  ezaerted;  scutellum 
flat;  antennas  simple;  outer  cell  complete;  areolet  distinct^  5-sided.   Cnrtis  728. 
STILPNUS  Gm.  ■  5  sp.     S.  gagaiu  Gi,     Curtis,  S88. 

Outer  cell  incomplete;  areolet  distinct,  ^-sided;  abdomen  orate,  depressed,  very 
shining,  basal  segment  linear ;  ovipositor  not  ezaerted ;  scutellum  flat ;  antennas 
simple. 

ISCHNUS  Gra» 3  sp.  /.  porreetoriut  Fab. 

Abdomen  subcylindrieal,  smooth ;  petiole  linear ;  antennaa  simple ;  areolet  5-6ided ; 
ovipositor  very  short ;  scutellum  flat 

BRACHTPTERUS  Gr.     1  sp.  B.  meant  Gr.   Steph.  pi.  40.  f.  2. 

Wings  very  short ;  areolet  wanting ;  abdomen  oblong- ovate ;  antenna)  simple 
ovipositor  scarcely  exserted. 

MICROLEPTES  Gr.  1  sp.  Jf.  ijdendidulua  Gr.  St.  pL  40.  f.  S. 

Head  subglobose ;  areolet  wanting ;  abdomen  robust,  petiolated ;    legs  and  an- 
tennas thickened ;  ovipostor  not  exserted. 
ACRODACTYLA  ffoL   BxaTTus  HaL  MSS^  Curt.  Guide.,  2d  ed.     2  sp.  J9. 
degener  HaL 
Abdomen  attenuated  at  the  base,  intermediate  segments  obaoletely  compressed ; 
anus  $    slit ;  ovipositor  exserted,  short ;  areolet  wanting ;  tarsi  thick  at  tip ; 
ungues  lobed  beneath. 
MESOLEPTUS  Grav.    Ichkzvkon  p.  Fob.   62  sp.  AT.  nomKor  Gr.  Curt.,  644. 
Abdomen  smooth,  shining,  with  a  long  petiole  ;  ovipositor  not  exserted,  areolet 
wanting  or  yery  small,  legs  and  antennas  slender. 
TRYPHON  FaBen.    Ichkxukov  p.  lAnn.  99  sp.    T.  rutOaior,  Linn.  Curt  399. 
Posterior  tarsi  slender ;  fiwe  flat ;  abdomen  oblong,  subsessile ;  ovipositor  not  ex* 
serted ;  scutellum  flat ;  areolet  subobsolete,  triangular  or  suborbicular ;  antennas 
slender  or  moderate  ;  legs  moderate. 

CTENISCUS  Bid.  MSS.,  CmtL  Guide,  2d  ed.  3  sp.    C.  Cwrtieii  HaL 

Characters  of  IVyphon,  but  with  the  fore  tibia  one-spurred,  intermediate  one- 
spurred,  and  posterior  without  spurs. 

EXOCHUS  Gr.    HrrsiczaA  Latr.  R.  An.     19  sp.  E.  aniiquue  Gr. 

Face  with  a  frontal  tubercle,  abdomen  subsessile,  oblong-cylindrical ;  areolet  ob- 
solete, or  small  and  triangular ;  ovipositor  not  exserted;  scutellum  flat;  legs 
short  and  thick. 
PERIOPE  HaL        i  1  sp.  P.  ausetdtator  HaL 

Abdomen  subpetiolated,  compressed  at  tip,  elongate^  fiisifbrm ;  ovipodtor  con- 
cealed; thorax  and  antenna  very  short;  fiioe  protuberant;  legs  abort;  spurs 
1.  2.  1. ;  ungues  denticulated;  areolet  minute^  subtriangular. 

SCOLOBATES  Gr.    1  sp.   S.  crateitareut  Gr. 

Posterior  tarsi  thickened ;  fiwe  flat ;  abdomen  subsessile ;  basal  segment  gradually 
narrowed ;  ovipositor  not  exserted ;  scutellum  flat ;  areolet  wanting. 
SPHECOPHAGA  Wutw.  Amomalox  p.  Otri,  nee  Jur.  Grav.  1  sp.  A.  veepamm 
Hind  legs  robust ;  abdomen  sessile,  broadly  ovate ;  ovipositor  not  exserted ;  areolet 
wanting.     Curt,  198. 


$S  GENERIC  SYNOPSIS. 

TROGUS  Panzer.     Icbnkumox  Cvrt.     8  sp.  TV.  albogvUaiiu  Gr.      Curt.  234. 
Scutellum  elevated ;  head  transverse  ;  ovipositor  not  exsertcd ;  areolct  S-  or  5- 
sided ;  abdomen  petiolated,  convex. 
ALOMYA  Panzer,    Ichneumon  p.  Linn,     S  sp.  A.  ovaior  F.     Curt.  120. 
Head  globoee;  areolet  triangular;   abdomen   long,   petiolated,   depressed;  an- 
tennae short  9 . 

HOPLISMENUS  Gr.     6  sp.     H,  maeshu  Gr. 

Head  transverse;   metathoraz  acutely  spined;    legs  and  antennae  slender  and 
simple ;  areolet  pentagonal ;  abdomen  oblong,  petiolated ;  basal  segment  with 
two  elevated  lines ;  ovipositor  short ;  scutellum  flat.* 
CRYPTUS  Ftib.     Ichneumon  Linn.     51  sp.     C.  viduatoritu  F.     Curtis,  668. 
Ovipositor  long ;  metathoraz  unarmed ;  legs  and  antennae  slender  and  simple ; 
areolet  4-  or  5-sided ;  abdomen  petiolated,  ovate,  oonvez  ;  head  transverse. 
PHYGADEUON  Gr.     Ichneumon  p.  iS'cAr.     25  sp.     Ph.  Jlavinumus  Gr. 
Legs  and  antennas  somewhat  thickened  and  nmple ;  areolet  pentagonal,  small ; 
abdomen  petiolated ;  ovipositor  exserted,  moderately  long. 

MESOSTENUS  Gr.     2  sp.     M.  trantfuga  Gr. 

Areolet  minute,  quadrate ;  antemiae  simple ;  abdomen  petiolated ;  ovipositor  ex- 
serted, long,  or  moderate ;  scutellum  flat. 

HEMITELES  Gr.     13  sp.     H.  tristatar  Gr.     Ps.  94.  14. 

.   Areolet  small,  incomplete,  pentagonal,  or  obsolete ;  antennie  simple ;  abdomen 

petiolated  ;  ovipositor  exserted,  long ;  scutellum  flat. 
AGRIOTYPUS  Waik.      .  1  sp.     A.  armatus  Wik.     Curtis,  389. 

Scutellum  with  a  long  acute  spine ;  abdominal  peduncle  long,  slender,  curved ; 
abdomen  thick,  ova] ;  second  and  third  segments  coalescing ;  areolet  wanting ; 
ovipositor  not  exserted* 
PEZOMACHUS  Gr,     Geus  Thunb.    21  sp.     P.  aberrana  Gr.     Curtis,  536. 
Abdomen  petiolated ;  ovipositor  exserted,  short,  or  moderate ;  wings  rudiments], 
not  fitted  for  flight 

PHYTODIETUS  Gr.    3  sp.     P.  a$iutut  Gr. 

Abdomen  subsessile,  or  subpetiolated ;  inferior  nerve  of  the  inner  cell  angulated ; 
ovipositor  exserted ;  scutellum  flat ;  areolet  obsolete^  or  triangular. 

Obs,     Stephens  introduces  Gravenhorst*s  Ischnocoiis  into  his  table  of  this 
family  ;  but  the  British  species  are  not  yet  indicated. 

MESOCHORUS  Gr.     10  sp.     M.  Tipuiariua  Gr.     Curtis,  464. 

Areolet  large,  rhomboidal ;  antennae  simple :  abdomen  petiolated,  oblong ;  ovi* 
poeitor  exserted,  short ;  scutellum  flat ;  head  transverse ;  anus  ^  often  appen> 
diculated. 

PLECTISCUS  Gr.     3  sp.     P.  impurator  Gr. 

Abdomen  subsessile,  or  subpetiolated ;  inferior  nerve  of  the  inner  cell  straight ; 
wings  fitted  for  flight ;  ovipositor  exserted ;  scutellum  flat ;  areolet  obsolete  or 
oblique. 
HELICTES  Hal  MSS.,  Curt.  G.  2d  ed.     5  sp.     P.  eryikrostoma  Gm. 

Abdomen  petiolated;  first  segment  attenuated;  ovipositor  concealed  or  sub- 
exserted ;  antennae  slender,  convoluted ;  areolet  wanting ;  legs  slender,  posterior 
pair  rather  long. 

GLYPTA  Gr.     6  sp.      G.  tculpturata  Gr. 

Areolet  wanting;  abdomen  shining;  intermediate  segments  of  abdomen  with  two 
oblique  lines,  deeply  incised  or  tubercled ;  abdomen  sessile,  convex ;  ovipositor 
exserted,  long. 
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L AMPRONOTA  C«r<.     LuaowiA  Grav,     19ip.     /.  Mioms  Fourc.    Curt.  407. 
Thorax  smooth;   abdomcD    shining»  with  smooth  segments;   terminal  ventral 
segments  entire  $ ;  scutellum  triangular ;  areolet  obsolete  or  triangular ;  ovi- 
positor long. 

Obs.  Stephens  (Tab.  lehneumonidsp,  vol.  vii.  p.  126. )  has  indicated  a  genus 
next  to  Lampronota,  which  he  names  Stilbonota,  having  the  antennas  not 
crenulated ;  whereas  he  characterises  Lampronota  by  crenulate  antenna. 
The  species  of  the  fiirmer  are  not  yet  indicated. 

POLYSPHINCTA  Gr.     4  sp.     P.  tuberota  Gr. 

Abdomen  shining,  sessile,  .with  transverse  impressions,  $  with  the  apex  slit  be- 
neath ;  legs  rather  slender ;  areolet  wanting ;  thorax  smooth ;  ovipositor  ex- 
serted,  short,  or  moderate. 

SCHIZOPYGA  Gr,     2  sp.     -S^.  podagriea  Gr. 

Abdomen  shining,  sessile,  convex  ;  segments  with  transverse  impressions,  the  two 
terminal  ventral  ones  slit  in  $  ;  legs  thickened;  thorax  smooth;  areolet 
wanting ;  ovipositor  exserted;  very  short. 

CLISTOPYGA  Gr.     1  sp.     C.  incUator  Fab. 

Abdomen  shining,  sessile,  convex ;  segments  tubercled ;  apex  entire  beneath 
9  >  thorax  smooth;  areolet  wanting;  ovipositor  exserted,  moderate;  legs 
moderate. 
PIMPLA  Fab,  Ichvzuiiok.  p.  Linn,  16  sp.  P,ftaviean9  F.,  Curtis,  SI 4. 
Abdomen  sessile,  convex,  shining;  segments  tubercled,  the  intermediate  trans- 
verse ;  areolet  distinct,  triangular ;  thorax  smooth ;  ovipositor  exserted,  mode- 
rate, or  long. 

EPHIALTES  Gr,     7  sp.     /.  manifeitator  Linn.     Pz.  19.  21. 

Abdomen  sessUei  convex,  shining ;  segments  tubercled,  the  intermediate  elon- 
gated ;  areolet  distinct,  triangular ;  thorax  smooth ;  ovipositor  long. 
RHYSSA  Gr,       ■  1  sp.     M,  pemuuoria  L.     Ps.  19.  19. 

Abdomen    long,  sessile,  convex,    shining,  terminal  ventral  segments  slit  $  | 
thorax  transversely  rugulose ;  ovipositor  very  long ;  areolet  triangular. 

Ohi.  Stephens  (Tab.  Ichneumonida,  voL  vii.  p.  126.)  introduces  Graven- 
borst's  Trachyderma  in  this  place ;  but  as  the  British  species  are  not  yet 
indieatedf  I  cannot  give  an  example. 
PELTASTES  TStyer.     MzTorius  Gr,     S  sp.     P.  duMtctorius,     Ps.     Curtis,  4. 
Abdomen  sessile,  depressed,  rough ;   scutellum  transverse,  quadrangular,  apical 
angles  acute ;  ovipositor  not  exserted. 

BASSUS  Fab,  S.  P.  Grav.  (nee  Curt)    12  sp.     B,  Ugtatoriua  Fab. 

Abdomen  sessile,  depressed ;  the  basal  joint  equilateral,  flat ;  antennoB  simple ; 
legs  rather  slender ;  areolet  obsolete  or  triangular;  ovipositor  scarcely  exserted* 
Pz.  19.  19. 
ORTHOCENTRUS  Gr,       ■  7  sp.      O,  anomalua  Gr. 

Abdomen  sessile,  depressed ;  basal  joint  equilateral,  flat ;  antemiae  simple ;  legs 
thickened ;  areolet  generally  5-sided ;  ovipositor  scarcely  exserted. 
EUMESIUS  Wutw,     Eucxaos  Grav,      3  sp.     E,  eroMsicomu  Gr.     Curt.  660. 
Antenna  dilated  in  the  middle ;  areolet  wanting ;  segments  of  abdomen  con- 
stricted. 
BANCHUS  Fab,     Icskkuxok  p.  Linn,     B  sp.     B.  venator  Fab.      Curtis,  588. 
Abdomen  sessQe,  compressed;  areolet  distinct,  large,  square ;  inferior  outer  nerve 
of  the  inner  cell  subarcuate  ;  ovipositor  concealed. 


C^O  GENERIC  SYNOPSia 

EXETASTES  ^r.  ■     6  ip.     E.  famieator  Tth.^ 

Abdomen  subpetiolated,  compressed;  areolet  distinct.  Urge,  square;  inferior 
outer  nerre  of  the  inner  cell  anguUted  or  triangular ;  ovipositor  short. 

COLEOCENTRUS  Gr.     1  sp.      C.  txcUator  Ps.  ?     Pa.  98.  5. 

Areolet  distinct,  small,  triangular ;  abdomen  compressed  at  the  tip,  subaessile^  $ 
with  a  plough-shaped  anal  valye ;  ovipositor  long. 

AROTES  Gr.     1  sp.     A.  aJbieinehu  Gr. 

Areolet  wanting ;  hind  legs  thick  ;  abdomen  compressed  at  the  apex ;  subpetio- 
lated; females  with  a  plough-shaped  anal  valve ;  ovipositor  long. 

CAMPOPLEX  Gr.     1  sp.     C.  diffarmU  Gr.     Pa.  100.  15. 

Areolet  triangular  or  wanting ;  abdomen  petiolated,  subeompressed ;  inner  cell 
with  one  recurrent  nerve ;  radial  cell  narrow,  sublanoeolate ;  femora  and  tard 
slender ;  ovipositor  short  or  moderate. 
PANISCUS  Sehrank  Grav,      .  4  sp.     /.  tfirgaiui  Foure.     Px.,  Seh.  82.  3. 

Abdomen  quite  compressed,  petiolated,  basal  segqsent  conical ;  areolet  triangular ; 
inner  cell  with  one  recurrent  nerve ;  radial  cell  narrow,  sublanoeolate ;  legs 
and  antenna  rather  slender ;  ovipositor  short. 
THERION  CWrf.     Anokalon  Gr.     10  sp.    /.•  eascotor  Ross.     Pz.,  Sch.  225.  4. ? 
Posterior  tarsi   thickened;    femora  simple;    abdomen  compressed,  petiolated; 
areolet  wanting ;  ovipodtor  short. 
O  PHI  ON  Fab.     Anomax/ON  /kt.     5  sp.     /.  luteua  L.     Curtis,  600. 

Thorax  smooth ;  inner  cell  with  two  recurrent  nerves ;  radial  cdl  narrow,  lanceo- 
late; tarsi  and  femora  slender;  abdomen  very  compressed,  sickle-shaped; 
areolet  wanting ;  ovipositor  scarcely  exserted. 

Oht,  Stephens  (Tab.  Ichneumonids,  vol.  viL  p.  126. )  indicates  a  genus  next 
to  Ophion,  which  he  names  Enicospilus,  differing  from  Ophion  in  havmg 
the  first  submarginal  cell  spotted.  His  pi.  40.  fig.  4.  is  evidently',intended 
fer  a  species  of  this  genius,  of  which  the  species  are  not  yet  indicated. 

TRACHYNOTUS  Gr,     1  sp.      T,  foUator  F. 

Thorax  rough ;  inner  cell  with  two  recurrent  nerves  ;  radial  cell  narrow,  lanceo- 
late ;  tarsi  and  femora  simple ;  abdomen  petiolated,  long,  compressed  at  the 
tip ;  areolet  wanting ;  ovipositor  short. 

PACHYMERUS  Gr,     1  sp.     P.  cahitnUor  G.     Curtis,  624. 

.  Hind  femora  thickened,  not  spined ;   abdomen  compressed,  petiolated ;  areolet 
wanting ;  ovipositor  long ;  stigma  long. 
PRISTOMERUS  Curt,      .  1  sp.     P.  mOnerator  Px.     Curtis,  624. 

Hind  femora  thickened  and  spined;  abdomen  compressed,  petiolated;  areolet 
wanting ;  ovipositor  moderate ;  stigma  large. 
CREMASTUS  Gr,  ■         S  sp.      C,  apeetator  Gr. 

Areolet  wanting ;  abdomen  very  compressed  and  petiolated ;  inner  cell  with  one 
recurrent  nerve ;  radial  cell  narrow,  sublanoeolate ;  tarsi  and  femora  simple ; 
antenna  and  legs  slender ;  ovipositor  moderate. 

PORIZON  FaU    7  sp.      P.  nutritor  F. 

Radial  cell  very  large  and  triangular ;  femora  and  tarsi  simple ;  abdomen  com- 
pressed, petiolated ;  stigma  large;  areolet  wanting;  ovipositor  curved. 

ATRACTODES  Gr.     12  sp.     A.  Ucdor  Gr. 

Areolet  pentagonal ;  abdomen  subeompressed,  petiolated ;  inner  cell  with  one  re- 
current nerve ;  radial  cell  narrow ;  femora  and  tarsi  ample ;  areolet  5-dded  ; 
ovipositor  scarcely  exserted. 
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ACOENITES  Latr.     1  sp.     A.  dubitator  F.     Pz.  78.  14. 

Hind  legs  long  and  thick ;  scutellum  flat ;  head  transverse ;  abdomen  subsessile. 
XYLONOMUS  Grav.     Ichnbumok  p.  Fab,     4  sp.     X  piUeamU  Gr.  Curt.  353. 
Face  quadrate ;  areolet  wanting ;  femora  simple ;  head  globose ;  abdomen  sessile^ 
depressed,  rough,  and  lineated  at  the  base ;  ovipositor  moderate  or  long. 
XORIDES  Latr.  ■     5  sp.     X  mtetu  Gr. 

Face  narrowed  towards  the  mouth  ;  areolet  wanting ;  femora  simple ;  head  glo- 
bose ;  abdomen  subsessile ;  ovipositor  long. 

CLEPTICUS  ^a2.     4  sp;  ?     CryptuB  pnetor  KaL 

Abdomen  pedunded ;  first  segment  tubercled ;  clypeus  compressed  at  the  base, 
semicircular  ;  antenns  and  legs  slender ;  areolet  wanting ;  ovipositor  exserted. 

ODONTOMERUS  Gr.     2  sp.      O.  dentipes  Gr. 

Hind  femora  very  thick  and  toothed ;  areolet  wanting  ;  head  globose ;  abdomen 
petiolated,  davate ;  ovipositor  long. 

ECTHRUS  Gr,     1  sp.     /.  rdudator  L.     P«.  71.  IS. 

Areolet  pentagonal  or  wanting ;  femora  simple ;  head  globose ;  abdomen  sub- 
petiolated ;  ovipositor  long. 

Subfiunily  2.       Braconide*  Westw.      (Ichneumones  Adseiti 
Ennb,*) 

Division  1.     Polymorphi  Wesau  ' 

OPIUS  Wum.     BaACOV  p.  NeeM*     SO  sp.     Bracon  earbonarius  Nees. 

Clypeus  remote  from  the  mandibles  or  lower  wings  with  a  disco-recurrent  nerve 
or  stigma  elongate  attenuate ;  three  cubital  areoletSi  second  oblong.  Wesm.  t.  2. 
f.  5—12. 
GNAMPTODON  HaL     DiaAVHUs  JFetm,     I  sp.     BracoH  pwmiUo  Nees. 
Clypeus  remote  from  the  mandibles ;  borer  short,  inflected ;  three  cubital  areo- 
lets,  second  transverse. 

METEORUS  HaL  {zl^^^C^rt^''^}  ^^  "P*      /c*im«iii«»  pemdulaiar  Latr. 

Abdomen  petiolate ;  borer  ^exserted ;  three  cubital  areolets.     Curt.  BE.  415. 
MICHOCTONUS  Wesm,     Pbeiutus  p.  BdL     3  sp.     Ar.  idoHmt  HaL 
Abdomen  petiolate;  borer  exserted;    antenne  straight;  two  cubital  areolets; 
mesothoracic  scutum  levigate.     Wesm.  t.  1.  f.  6. 
PERILITUS  Nees.     Mickoctonus  p.  Wesm.     3  sp.     Per.  rvHlHS  Nees. 
Abdomen  petiolate;  borer  exserted;  antenns  straight;   two  cubital  areolets; 
parapsides  of  mesothorax  distinct.     Wesm.  t.  1.  f.  7  8. 
ROPALOPHORUS,  N.G.  HaL     MicaocroNus  p.  Wesm.     1  sp.     After.  daoU 
comis  Wesm.     Brae.  Belg.  pL  3.  f.  M. 
Abdomen  petiolate ;  borer  exserted ;  two  cubital  areolets ;    antennie  subdavate, 
slightly  geniculate ;  scape  cylindric,  shorter  than  tlie  head. 
STREBLOCERA  Westw,     1  sp.      Str,  fvlvicepe  Westw. 
Abdomen  petiolate ;  borer  exserted ;   two  cubital  areolets ;  antenns  geniculate ; 
scape  elongate,  toothed  below. 


*  llie  value  of  the  Generic  Synopsis  of  the  Ichneumones  Adseiti  will  be  duly 
appreciated  when  the  roider  is  informed  that  it  has  been  kindly  communicated  to  me 
by  A.  H.  Halid^y,  Esq.,  whose  memoirs  upon  this  tribe,  published  in  the  EnUmuh' 
lojfical,  afford  so  good  an  example  of  descriptive  entomology. 
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EUPHORUS  Nee$.     Lsiopbbox  BE,     11  sp.     X.  paBipea  Curt.  BE.  476. 
Abdomen  petiolate ;  borer  concealed ;  two  cubital  areolets ;  radial  areolet  verj 
short,  semilunate. 
CENTISTES  Hal.     LxioraROX  p.  Wetm.     4  sp.     Bnuon  hteidator  Nees. 
Abdomen  subflesnle ;  borer  abort,  inflected ;  two  cubital  areolets ;  meaothoradc 
scutum  lerigate.     Wesm.  t.  S.  f.  2. 
LEIOPHRON  Nm8,     Axctlus  Hal.     5  sp.     L,  aier  Nees. 

Abdomen  subaessile;    borer  short,  incurred;    two  cubital  areolets;  sotures  of 
parapsides  distinct. 
PYGOSTOLUS  ITot     Blacus  p.  ^esm.     3  sp.      Ciyptm  tiietieui  V. 

Abdomen  subsessile,  the  ^>ex  obtuse  and  gaping;  borer  deflected ;  two  cubital 
areolets. 
G ANYCHORUS  Hal.     Blacus  p.  Wtam.     7  sp.     iiracoM  rujlcomh  Nees. 
Abdomen  subpetiolate ;  borer  ezserted ;  head  subgloboae ;  two  cubital  areolets  ; 
ungues  of  anterior  feet  appendiculate.     Berl.  Mag.  t.  tab.  1.  f.  S. 
BLACUS  Neet.     Baacox  p.  Nbcb  dim.     6  sp.     Braam  hmmUt  NeesL 

Abdomen  subsessile,  compressed ;  borer  exserted ;  head  subgloboae ;  two  cubital 
areolets ;  ungues  simple.     Berl.  Mag.  ▼.  tab.  1.  £4.  a,  5,  c 

EUBADIZON  iVees.     3  sp.     £«&.  peOoralU  Nee$.     Wesm.  t.  2.  £  3. 

Abdomen  subsessile,  with  dtstinet  segments ;  borer  elongate ;  head  transverae ; 
occiput  truncated ;  two  cubital  areolets. 
CALYPTUS  HaL     Bkacbuvks  Wesm.     4  sp.     Evbaxm  maeroeepkaht  Nees. 
Abdomen  subsessile,  with  three  segments  only  apparent ;  borer  doogate ;  two 
cubital  areolets.     Wesm.  t.  9.  f.  4» 
ORGILUS  HaL     Ischius  Wetm,     1  sp.     Mierodut  cbseurator  Nees. 
Abdomen  subsessile ;  borer  exserted ;  occiput  concave ;  bind  legs  stout,  with  large 
spurs ;  two  cubital  areolets,  radial  narrow,  cuneate.     BerL  Mag.  6.  tab.  4.  £  1. 
DIOSPILUS  HaL     Taphjbus  Wesm.     2  sp.     Diosp.  apeadaior  Hal. 

Abdomen  subsessile ;  borer  ezserted ;  three  cubital  areolets^  second  transterae  or 
subquadrate,  prsdiscoidal  areolet  contiguous ;  elypeua  obtuse.     WesoL  tab.  9. 
f.  18. 
ASFIGOWS  Wesm.     Bkacox  p.  iVfes.     1  sp.     ^sp.  dtMrtieoniit  Wesm. 
Abdomen  subsessile ;  borer  exserted ;  three  cubital  areolets,  second  subquadraie ; 
prsdiscoidal  areolet  contiguous ;  clypeus  angulate.  Wesm.  t  9.  £  16.  t.  3.  £  O. 
HELCON  Nees.    Pimpla  p.  F.     1  sp.     Heletm  tardator  Nees. 

Abdomen  subsessile;  borer  elongate;  front  mucronated;  hind  legs  elongate^ 
with  incrassate  thighs;  three  cubital  areolets.  Nees,  BerL  Mag.  6.  tab.  4. 
£  6. 
MACROCENTRUS  Curi.  Rooas  Wesm.  7  sp.  Crypius  abdominaKs  F. 
Abdomen  subsessile ;  borer  elongate ;  head  transversely  compressed ;  three  eu- 
bital  areolets ;  divisions  of  mesoChoradc  scutum  protuberant.  Nees,  BerL  Ms^. 
V.  t.  1.  £  1. 

iPHYLAX  Wesm.     Zslz  p.  Cttrt.     4  sp.     Zek  Usiaeeaior  Curt. 

Abdomen  subsessile^  fiilcate;  borer  short;  three  cubital  areolets,  second  oUong. 
B.E.  415.  £  1—6.  Wesm.  t  2.  £  13. 

DYSCOLETES,  N  G.     DrscoLus  HaL  (g.  Coleopt.)  1  sp.   D.  hmcifer,  sp.  ined. 
Abdomen  subsessile;  borer  elongate;  three  cubital  areolets,  second  trapesoid, 
receiving  the  recurrent  nerve. 
CENOCCELIUSy  N.G.     1  sp.     Csn.  Jlavifions,  sp.  ined. 
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Abdomen  subsessile ;  three  cubital  areolets ;  pnediscoidal  areolet  distinct  from  the 
ooflta ;  clypeus  obtusely  angled. 

ICHNEUTES  Nees.     1  sp.      S,  reunitor  Nees. 

Abdomen  subsessile,  spathulate  ;  borer  concealed ;  three  cubital  areolets,  second 

attenuate  at  the  apex ;  radial  triangular ;  radius  of  lower  wings  obliterated. 

Berl.  Mag.  vol.  vii.  tab.  7.  £  3. 

PROTEROPS  ITemi.    Bracon  p.  Curf.     1  sp.    Pr.  niffripennis  Wesm,    B.E.  69. 

Abdomen  subsessile,  obovate ;   borer  concealed ;  antennae  close  to  the  vertex ; 

three  cubital  areolets,  second  short ;  radial  triangular,  rounded. 

■ 

PAXYLLOMA  i?«««o»    {h",;^"^'^.    }  1  "P-     P.buccataBr. 

One  long  marginal  cell,  two  submarginal  cells,  the  second  lanceolate,  pointed  at 
base ;  abdomen  with  a  long  2-jointed  peduncle ;  basal  joint  of  posterior  tarsi 
dilated.     My  fig.  74.  18. 

Division  S.     Cryptogastri  Wesm, 

SIGALPHUS  Neei.     TaiASPis  Hal,    6  sp.     Sig.  iemhrugonts  Nees. 

Three  cubital  areolets ;  borer  exaerted.     Berl.  Mag.  vol.  vii.  t.  7.  f.  1  2. 
CHELONUS  Jiir.     Sioalphus  p.  Lair.     7  sp.     Cynips  inanita  Linn. 

Three  cubital  areolets,  first  Incomplete  ;  eyes  hairy ;  segments  of  abdomen  com- 
pletely coalite.     BE.  672. 
ASCOGASTER  Wum,     Chxlowus  p.  ^ee^.     7  sp.      Stgalphuarujipet  Ijatr. 
Three  cubital  areolets,  second  nearly  triangular;    eyes  glabrous;  segments  of 
abdomen  coalite.     Nees,  Berl.  Mag.  vol.  vii.  t.  7.  f.  2. 
PHANEROTOMA  JTesm.     Chelonds  p.  Pz.     1  sp.     Ch,  dentatus  Pz.    88.  141. 
Abdomen  subdepressed,  3-jointed,  with  crenulated  sutures ;  middle  tibiae  sinuated; 
three  cubital  cells. 
RHITIGASTER,  JTetm,     Sioalphus  p.  Lair,     1  sp.     Ichn,  irrorator  F. 

Three  cubital  areolets,  second  oblong ;  abdomen  clavate ;  segments  three,  con  • 
nate.     Wesm.  tab.  2.  f. 

Division  3.     Areolarii  We$m. 

AGATHIS  Lair,     Bkacok  p.  F.     6  sp.     Ag,  malvaeearum  Latr. 

Eyes  glabrous ;  maxillae  and  labium  elongate ;  three  cubital  areolets,  second  very 
minute.     Nees,  Berl.  Mag.  vol.  vi.  tab.  4. 
MICRODUS  Neeg.     Bassus  p.  F.     6  sp.     Baantt  calculator  Panz.     BE.  73. 
Eyes  glabrous ;  mouth  short ;  three  cubital  areolets,  first  incomplete ;  second 
very  minute,  triangular. 

EARINUS,  Wesm,    {bI^sT^^"'}  *  ^'  Bouub glartatariuM  Pz.  100.  11. 
Eyes  glabrous ;  mouth  short ;  three  cubital  areolets,  first  complete,  second  very 
minute,  qiuidrangular. 
MI CROG  ASTER  Lair.     Vino  FaB.     60  sp.     Ichneumon  glomeraius  Linn. 
Eyes  pilose ;  antennae  18-jointed ;  cubital  area  contracted  in  the  middle;  ajreolets 
two  or  three,  the  intermediate  being  very  minute ;  radial  triangular,  faintly 
traced.     Curt.  BE.  321. 
ACJELIUS  HaL     Adxlius  Wium.     1  sp.     Ac.  subfuciatua  Hal. 
Eyes  pilose ;  antennae  20-jointed ;  three  first  segments  of  abdomen  coalite ;  n>» 
dial  areolet  incomplete.  Wenn.  tab.  3.  f.  7> 
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MI  RAX  HaL    — ^     1  sp.     Af.  SparHi. 

Antenns  14-jointed ;  s^ments  of  abdomen  distinct ;  radial  areolet  incompieCe. 

Division  4.     Cyclostomi  Wetm. 

BRACON  Fabr,     Vipio  Latr,     30  sp.     Braam  desertor  F.     Pans.  79.  la 

Second  and  third  abdominal  segments  divided  by  a  furrow ;   rentral  valve  acumi- 
nate ;  three  cubital  areolets;  brachial  areolets  conterminous ;  lower  wings  with 
pobrachial  areolet  very  minute ;  firont  even ;  third  joint  of  antenne  longer  than 
second. 

COELOIDES  Wewm.      Bracon  p.  Neet,     I  sp.     Brae,  initiator  Fab. 

Front  excavated ;  second  and  third  joints  of  antenne  equal ;  basal  joint  ofhind 
tarsi  shorter  than  the  following  united ;  three  cubital  areolets ;  ovipositor  long. 

ROGAS  Nees.    { ^  ™o^m  ^wT   }  ^  "P-     BracmCgoMtenOor  Jur.     Curt.  512. 

Three  anterior  segments  of  abdomen  nearly  equal ;  second  and  third  divided  by  a 
lurrow,  the  rest  very  small;  borer  very  short;  three  cubital  areolets;  Pobra- 
chial areolet  surpassing  the  anterior ;  lower  wings  with  the  vestige  of  a  disco- 
recurrent  nerve. 

ADEMON  HaL    [^^l'  ^Z.  S.  IA6.]  ^ '^-     *^-  *«»— '  ^'^ 

Second  and  third  abdominal  segments  dirided  by  a  lurrow;  borer  very  short; 
three  cubital  areolets ;  radial  slightly  incomplete ;  stigma  very  narrow.  BerL 
Mag.  yoL  v.  t.  2.  fig.  10. 

CLINOCENTRUS  HaL      Exothbcus  p.  Wum,     4  sp.     CL  umbratiKa  Hal. 
Abdomen  with  the  three  anterior  segments  large;    second  and  third  nearly 
coalite,  the  rest  very  short ;  borer  shorter  than  the  abdomen ;    three  cubital 
areolets ;  anal  nerve  posterior. 

COLASTES  HaL     Ezothzcus  p.  Wetm,     9  sp.      CoL  braeaniiu  Hal. 

Abdomen  with  the  segments  nearly  equal  or  gradually  decreasing;   second  and 
third  nearly  coalite;  borer  shorter  than  abdomen;  three  cubital  areolets;  anal 
nerve  posterior. 
RHTSSALUS  HaL     Exothxcus  p.  Jfesm,     2  sp.     Bk.  ektvator  HaL 
Abdomen  sub-aeasUe;  borer  longer  than  abdomen ;  head  transverse ;  three  culdtal 
areolets. 
BORYCTES  HaL     IscHioooyus  Wum,     5  sp.     Braeon  ttriattHm  Nees. 

Abdomen  subsessile;   second  and  third  segments  nearly  coalite;    head  cubic; 
three  cubital  areolets. 
HECABOLUS  BE.    Akisopblka  Wetm,  1  sp.  H.  ttdeaUu  BE.     Curt  507. 
Abdomen  subsessile;   borer  elongate ;   head  cubic;   two  cubital  areolets ;    lower 
wings  of  ^  with  a  stigma. 

HORMIUS  Nee$,  Sect.  1.     1  sp.     H  mtmiKatM$  Nees. 

Abdomen  subsessile ;  antennae  of  more  than  twelve  joints ;  cubital  are(dets  three ; 
1  nerve  interstitial.      Berl.  Mag.  vol.  v.  t  2.  fig.  11. 

CHREMYLUS  fiirf.    {^'^^^"^/p*^  ^^ 

Abdomen  subsessile;  antennie  12-jointed ;  cubital  areolets  three;  anal  nerve  io- 
terstitiaL 
SPATHIUS  Neet.     Cetptus  p.  F.     2  sp.  Crypbu  clavatui  Pans.    Pant.  102.  16. 
Abdomen  x>etiolate ;  bead  cubic ;  three  cubital  areolets. 
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Division  5.     Exodontes  Weam, 

AIjYSI A  Lair.    Bassus  iVeu^  oUm.    60  sp.    Cryptut  manducator  Panz.  CurU  Ml, 

Three  cubital  areolets. 
CHASMODON  SdL     Alysia  p.  Neu.     1  sp.     AL  apUra  Nees. 

No  wings;  thorax  narrow. 
(ENONE  HaL     Sioalfhus  Ntest  Sect.  2.     S  sp.     Sig,  mandOmLaria  Nees. 

Two  cubital  areolets;    abdomen  ovate,  rugose,  with  the  segments  connate  or 
coalite. 
DACNUSA  HdL     Altsia  Nw»,  Sect.  5.    25  sp.     Al  petkiUaa  Nees. 

Two  cubital  areolets ;  stigma  elongate,  attenuate ;  eyes  glabrous ;  abdomen  smooth, 
except  at  the  base;  head  transverse.     Berl.  Aflag.  vol.  v.  t.  1.  fig.  5. 
CHOREBUS  HaL     Pebilitus  p.  Nee».     4  sp.      Chor.  nereidvm  Hal. 
Two  cubital  areolets ;  stigma  elongate ;  eyes  pilose ;  head  transverse. 
CH^NUSA  Hal,  (Hym.  Brit.  Alys.)     Pxaiuros  p.  iVee«.     P.  eonjungetu  Nees. 
Two  cubital  areolets ;   stigma  short ;   eyes  villose ;   abdomen  obovate,  spatulate, 
subglabrous.     BerL  Mag.  vol.  v.  t.  2.  fig.  7. 
CCELINIUS  Nees.     Chmhov  B,  E.     8  sp.       CJicenon  aneeps  B.  E.     Curt.  289. 
Two  cubital  areolets;   stigma  short;  head  cubic;  abdomen  elongate,  compressed 
in  $. 

Division  6.       Flexiliventres  We$tw,      (Fam.  Aphidiadm  Steph.      Subfiun. 
4pA«2iad^  Haliday  MSS.     Polymorph!  p.  Wetm.) 

PR  A  ON  Hal,     Blacus  p.  Nees.     5  sp.     Pr.  dorsaJis  Hal. 

Prediscoidal  areolet  complete ;  cubital  open  to  the  exterior  margin.     Wesm.  Br. 
Belg.  tab.  1.  fig.  14. 
£PHEDRUS^a2.     Elassus  ITe^m.     4  sp.     Braeon  phgiator  Veea. 

Praediscoidal^areolet  complete ;  cubital  three ;  antennae  11 -jointed.    Wesm.  tab.  1. 
fig.  12. 
TOXARES,  N.  G,     Triohtx  HdL  (g.  of  Reptiles. )     1  sp.      Tr.  ddHger  Hal. 
Prsdisooidal  areolet  complete ;  cubital  three ;  antennae  of  more  than  1 1  joints. 

MONOCTONUS  Hal.     3  sp.     M.  nervosut  Hal. 

Disco-cubital  areolet  short,  hexagonal ;  stigma  internally  prolonged,  attenuate. 
TRIOXYS  Hal     Aphidius  p.   Wesm.     12  sp.      Tr.aceris  HaL     Curt.  383. 
Disco-cubital  areolet  obliterated ;  stigma  triangular ;  radius  arched,  abbreviated ; 
ventral  valve  of  $  with  two  spines. 
APHIDIUS  Nees.     Htbrizok  Fab.     29.  sp.     Tchn.  iq)hidum  L. 

Disco-cubital  areolet  attenuate  externally.  ;    stigma  triangular  or  lanceolate; 
ventral  valve  imarmed.    (  Rarely  apterous. )     Nees,  Berl.  Mag.  vol.  v.  t  2.  £  8. 

Family  5.     CHALCIDIDJSWestw.     (Cympsera  icrfr,    Diplo. 
leparias  5|pt».     Pteromalini  Do&n.     Halticoptera  ^o^. ) 

Subfiunily  1.      Chakides  Westw. 

CHALCIS  Fab.     Saukba  Spincloy  Curt.     S  sp.      Sph.  sispes  Linn.     Curt.  472. 
Abdominal  peduncle  and  posterior  coxae  elongate ;  hind  femora  thickened  and 
toothed;    antennae  inserted  near  the  middle  of  the  face,  13- jointed,  second 
joint  small,  third  very  minute,  fourth  as  long  as  the  following. 

F 
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BRACHTMERIA  Westw.   Chalcu  Ctirt,  Spin.  1  sp.    Ch.  mintOa  F.     Px.  32.  6. 
Short,  thick ;    antennae  short ;    abdomen  subsessile,  subcorneal,  scaroelj  com- 
pressed ;  posterior  oox«  not  elongated ;  antennas  inserted  near  the  middle  of 
the  fiuse. 
HOCKERIA  LaporU.     Chalcis  p.  Patw.     2  sp.      Ch.  armtda  Panz. 

Antennae  inserted  near  the  mouth;  abdominal  peduncle  very  short;  posterior 
tibiffi  not  acute  at  the  tip ;  hind  femora  thick.     Steph.  pL  44.  f.  3. 
HALTICHELLA  Spin.     Chalcis  p.  Fab.     1  sp.      Ch.  pusiOa  Fab. 

Antennae  inserted  near  the  mouth,  ^  subfusiform,  $  subdavate  ;  posterior  tibiae 
acute  at  the  tip  ;  abdominal  peduncle  very  short ;  hind  femora  thickened,  and 
toothed  beneath. 

EUCHARIS  Lair.    1  sp.     Eueh.  adteendau  Fab. 

Antennas  thick,  moniliform;  first  and  third  joints  long;  palpi  very  mlnate; 
thorax  gibbous;  scutellum  produced;  abdominal  pedundelong;  legs  wmple. 
Steph.  HI.  pi.  44.  f.  1. 

Subfamily  2.      Eurytomidea  Westw. 

EURYTOMA  lUig.     11  sp.    Eur.  abrotani  Pani.    St^h.  pL  45.  t  3. 

Collar  transverse-quadrate;  abdomen  compressed;  antennae  S  setaceous,  verti- 
cillate-pilose,  11 -jointed;  $  clavate,  12-jointed;  max.  palpi  4-jointed. 

PEC  ATOM  A  Spin.     15  sp.     Pier,  biguttahu  Swed.      Curt.  345. 

Abdomen  compressed;  antennas  ^  and  $  clavate,  S  11 -jointed,  9  12-jointed, 
third  and  fourth  joints  minute ;  max.  palpi  3-,  labial  2-jointed. 

SYSTOLE  Walk.     2  sp.      S.  aibipennis  Wlk. 

Abdomen  cylindric ;  body  short,  thick ;  antennae  $  acuminated  at  tip,  I  S-jointed, 
short,  submoniliform ;  head  large. 

ISOSOMA  JTalk.     26  sp.     Decat.  hngvla  Dalm. 

Abdomen  cylindric;  body  elongate,  slender;  antennae  ^  rounded  at  tip,  IS- 
jointed,  clavate;  $  11 -jointed,  pilose,  filiform. 

(Subfamily?  SpakmgiidtB.) 

CEROCEPH ALA  n>^ea<w.     Epxiiacrus  nt^ott.    2sp.     C.  eomiffera  Westw. 

Head  large,  tricomuted  in  front ;  antennae  10^ jointed,  third  joint  longer  than  the 
second  and  fourth,  seven  terminal  joints  nearly  equal;  collar  triangular;  pe- 
duncle nearly  as  long  as  abdomen.  Steph.  pi.  45.  f.  1. 
THEOCOh AX  We$tw.  Laxsthxa  ^o/.  1  sp.  Th.  fornUd/bmuM  Westw. 
Apterous,  or  with  very  minute  rudiments  of  wings ;  head  subhorixontal,  quadrate^ 
very  slightly  tridentate  in  front;  antennae  11 -jointed,  second  joint  large,  third 
to  eighth  gradually  thicker,  three  terminal  joints  forming  a  mass;  eoUar  lai|^ 
triangular ;  ovipositor  short,  exserted. 

SPALANGIA  Lair.     3  sp.     S^.  nigra  Latr.    Gen.  t  12.  f.  7,  8. 

Head  ovate,  narrowed  in  front ;  antennae  inserted  close  to  the  anterior  maigin  of 
the  head,  10-jointed ;  S  filiform,  with  the  third  joint  long ;  ^  thickened  the 
third  to  ninth  joints  short ;  collar  attenuated ;  abdomen  pedunded. 
MACROGLENES  Westw.     Icbkxuxov  £tr&y.     I  sp.     leh.  penetrans  K. 

Head  broad;  eyes  very  large;  antennae  short,  thick  at  the  tip,  10-jointed  in  (^, 
second  joint  moderate,  third  to  fifth  small,  sixth  as  large  as  second,  seventh 
larger,  remainder  forming  a  mass,  9-jointed  in  $ ;  abdomen  compressed ; 
ovipositor  slightly  exserted ;  max.  palpi  S-,  labial  2-jointed. 
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PI  RENE  BaL     Co&tnoc<rz  Neet,     S  sp.     P.  varieomis  Hal. 

Head  ovate ;  mouth  prominent ;  max.  palpi  2-jointed,  labial  almost  obsolete ; 
eyes  large ;  antennae  short,  10-jointed,  second  joint  as  large  as  the  five  follow- 
ing, which  are  minute,  three  terminal  joints  forming  a  very  large  club ;  collar 
transverse ;  abdomen  subsessile,  compressed. 

Oba,    **  Notwithstanding  the  different  palpi,  this  genus  is  too  closely  related 
to  Macroglenes  to   admit   of  their  separation  in  different   subfamilies.'* 
—  Halidatf  MSS. 
ASAPHES  WaSL     CnaTsoLAMPUs  p.  Etenb,     1  sp.     As.  vvlgaris  Wlk. 

Head  transverse;  mandibles  2-dentate;  antennae  12-jointed,  clavate,  third  joint 
very  minute,  fourth  and  following  short ;  collar  large,  subquadrate ;  abdomen 
<^  ovate-convex ;  first  and  second  joints  very  large,  ^  rather  longer ;  wings 
narrow. 

CEA  HaL     I  sp.     C  jndicaria  Hal. 

Head  moderate^  transverse,  subquadrate;  antenna  slender,  filiform;  third  and 
following  joints  short,  equal ;  thorax  long-ovate ;  collar  moderate ;  metathorax 
peduncle-like;  abdomen  long-ovate,  compressed;  ovipositor  exserted;  legs 
long,  slender ;  wings  O. 

Subfimiily  3.     Pteronuiiide*  Westw. 

[1.  TorymidsB  Wlk.] 

MEGASTIOMUS  Dabn.     Diplolepis  p.  Fab.     2  sp.     2>t;>2:  donalu  Fab. 
Stigma  thickened ;  legs  subequal ;  ovipositor  long,  exserted ;  abdomen  ^  petio- 
lated ;  mesoscutellum  convex ;  proscutellum  elongate.     Steph.  111.  45.  £  2. 
MONODONTOMERUS  WeOw.  Toktmus  B.  a.  Dalm.    2sp.  Dipl.  stigma  Ft^, 
Collar  large,  transverse;   hind  femora  thick,  but  not  serrated,  beneath  armed 
with  a  tooth  near  the  tip ;  mesoscutum  with  distinct  sutures ;  antennas  with 
the  third  joint  minute ;  club  scarcely  shorter  than  the  two  preceding  joints. 
Obs.     Curtis,  in  hb  Guide,  gives  Priomerus  Wlk.  as  British ;  it  is,  however, 
given  by  Walker  as  an  inhabitant  of  the  South  of  France.     The  poa- 
terior  femora  are  thick  and  toothed,  and  the  posterior  tibis  curved,  l^pe^ 
P.  pachymerus  Wlk. 

DIOMORUS  Wa.     1  sp.     D.  nobOU  W. 

Collar  narrowed  in  fi*ont ;  abdomen  elongate,  ovate,  sessile ;  ovipositor  exserted, 
long;  antennsB  13-jointed,  subfiliform;  hind  femora  thickened,  with  «  spine 
near  the  tip ;  mesoscutum  with  distinct  sutures. 
CALLIMOME  Spin.     Misocamfus  Lettr,     59  sp.     Ichiu  Cynipedis  Linn. 
Abdomen  ^  not  peduncled ;  antennae  more  or  less  clavate,  1 3-jointed,  third  joint 
small,  fourth  as  long  as  the  fifth ;  ovipositor  long,  exserted ;  mesoscutellum 
convex ;  proscutellum  short ;  legs  subequal ;  stigmal  branch  very  minute;  max. 
palpi  4-,  labial  3-jointed.    Curtis,  552. 
PERILAMPUS  Lair.     Diplolepis  p.  Pz,     6  sp.     P.  OaUeus  Fab.    Curtis,  158. 
Head  large ;  abdomen  subpetiolated,  short,  contracted ;  ovipositor  hidden ;  max. 
palpi  4-jointed;  antenns  13-jointed,  second  joint  minute,  third  very  minute, 
fourth  large. 

CRATOMUS Do/m.  Caratomus  Boh.  1  sp.  C  megacephalus  F.  $ .  Steph.  pi.  44.  f.  4. 
Head  very  large ;  mandibles  3-  to  4-dentated ;  antennas  clavate,  13-jointed,  second 
joint  elongate,  third   small,  fourth  and  following  minute ;    club  S-jointed ; 
stigmal  branch  long  and  curved. 

JF  2 
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f  Cyrtosomjl  Curt,  oL  1 
ORMYRUS  Westw,  <  Siphokura  Neea,         I     2  sp.      O.  pundiger  Westw. 

(_  PcRrcTPHus  Bohem.  J 

Antennae  short,  thick,  IS-jointed,  third  and  fourth  joints  annuUr  ;  thorax  convex ; 
abdomen  $  cylindric-oyate,  second  to  fifth  joints  punctured,  and  with  rows  of 
toothed  impressions.    • 


[2.  Misoogasteridie  WJk,     Abdomen  petiolated;  stigmal  branch  atnught] 

LAMPROTATUS  r«^.  {^^Z'^'A^'^} '•"^-  L'pk.^W^ 

Body  very  shining ;  abdomen  ^  shorter  than  the  thorax,  convex-ovate,  impressed 
at  the  base ;  antenme  long,  filiform,  13-jointed,  third  and  fourth  joints  annular ; 
legs  S  slender ;  collar  transverse,  quadrate ;  palpi  simple ;  petiole  short,  thick. 

PACH YLARTHRUS  Westw.  |  Phagok'^^C^*"'  }^^'    ^  paUOantu  Dalm. 

• 

Head  broad ;  noaxillary  palpi  with  the  last  joint  very  large,  inflated ;  anteui* 
13-jointed,  third  and  fourth  joints  annular,  the  three  last  forming  a  snudl 
club ;  abdomen  short,  subtriangular,  and  depressed  above  in  <^ ;  peduncle  very 
short.     Curtis,  427. 

POLYCYSTUS  Wutw,     2  sp.     P.  Matthewni  Westw. 

Differs  from  Pachylarthrus  in  all  the  palpi  having  the  terminal  joint  greatly  in- 
flated. 

DICYCLUS  Wlk.     5  sp.     D.  aneus  Wlk. 

Antennae  $  clavate,  IS-jointed,  third  and  fourth  joints  annular,  fifth  joint  mode- 
rate sized ;  abdomen  ^  depressed  above^  elongate-ovate,  or  subrotundate ;  petiole 
short ;  thorax  long ;  mandibles  4-dentate. 
CYRTOGASTER  »7*.  Chrtsolahfus  p.  Esenb.  9  sp.  C.  rujipes  Wlk. 
Abdomen  convex;  antennae  ^  fusiform,  14-jointed;  $  clavate,  IS-jointed,  third 
and  fourth  joints  annular,  fifth  joint  moderate  sized ;  intermediate  tibia?  not 
clavate ;  petiole  short ;  thorax  ovate ;  ovipositor  scarcely  exserted ;  last  joint 
of  max.  palpi  <^  dilated. 

PACHYNEURON  ffZft.     1  sp.     P.  formoium  Wlk. 

Space  between  the  subcostal  nerveand  stigmal  branch  thickened;  antennae  9 
IS-jointed,  fifth  joint  moderate  sized;  intermediate  tibiae  not  clavate ;  peduncle 
short ;  abdomen  ^  elongate-ovate,  ^  nearly  rounded. 

CORUNA  Jm.     1  sp.      a  davata  Wlk. 

Abdomen  ^  $  clavate  ;  intermediate  tibise  not  clavate  ;  peduncle  short ;  thorax 
elongate;  antennae  13-jointed,  ^  filiform,  $  thickened  at  the  tips;  third  and 
fourth  joints  annular ;  mandibles  4-dentate. 

TOXEUM A  Wlk.     2  sp.      T.  fuscicomis  Wlk. 

Abdomen  $  elongate,  compressed ;  intermediate  tibial  not  clavate ;  peduncle 
short ;  thorax  elongate ;  antennae  13-jointed,  third  and  fourth  joints  minute  $ 
ovipositor  short,  exserted. 

MERISMUS  Wlk,     6  sp.     Af.  ru/ipes  Wlk. 

Thorax  elongate«ovate ;   prothorax  rounded  in  front;    peduncle  elongate,  nar-' 
rowest  behind ;    abdomen  ^  ovate,  gibbous ;  ^  elongate-ovate ;  antennae  sab- 
clavate. 
PROSODES  WTk.    1  sp.     Pr.  aier  Wlk. 
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Prothorax  rounded  in  front ;  thorax  short,  rounded ;  peduncle  long ;  antenna  ^ 
clavate,  13-jointed,  third  and  fourth  joints  annular;    abdomen  short;  legs 
slender,  straight. 
EUPSILOCERA  Wutw.  PsiLocsaA  Wlk.  [G.  Tipulids.]  1  sp.  A.  o&«c«ra  Wlk. 
Ph>thorax   rounded  in  front;   thorax  short;   abdominal  peduncle  very  short; 
antenniB  S  moniliform,  yerticillate,  longer  than  the  body ;  abdomen  ovate,  de- 
pressed. 
DIPARA  WTk.     SrHzoiaASTxa  Spin,  ?     2  sp.     D.  peHoktta  Wlk. 

Prothorax  subquadrate ;  antennas  S  filiform,  longer  than  the  body,  12-jointed, 
third  and  following  joints  moniliform ;  petiole  elongate ;  abdomen  convex ; 
subcostal  nerve  coalescing  with  the  costa. 

SYNTOMOPUS  WUL     2  sp.     S,  thoneicus  Wlk. 

Prothorax  subquadrate ;  antennas  S  >  ?  clavate  ;  head  large ;  thorax  elongate  ; 
petiole  linear ;  ovipositor  subexserted  ;  wings  short. 

MICROMELUS  Wlk.     ;    2  sp.     M.  rufomaculatus  Wlk. 

Antennae  <^  IS-jointed,  thickened  at  the  tip,  third  and  fourth  joints  minute ; 
petiole  short;  thorax  long;  abdomen  ^  broad,  nearly  rounded;  $  ovate, 
convex  above ;  wings  sometimes  almost  obsolete. 

ISOCYRTUS  WOL     1  sp.     /.  lahu  Wlk. 

Antennas  $  12- jointed,  subclavate,  third  and  fourth  joints  minute;  intermediate 
tibiae  not  clavate;  petiole  short;  thorax  long;  abdomen  elongate-ovate, 
depressed ;  legs  slender. 

SPANIOPUS  WTk.     1  sp.     S.  drssimt/wWlk. 

Tibiae  straight ;  intermediate  tibiie  clavate ;  petiole  short ;  thorax  long ;  prothorax 
rounded  in  front ;  antennae  13-jointed,  third  and  fourth  joints  annular;  abdo- 
men short,  ovate. 

[3.  Ormocerids  Wlk,      Antennas  moniliform ;  abdomen  sessile ;  stigmal  branch 
straight] 

ORMOCERUS  WTk,     4  sp.      O.  vemalU  Wlk. 

Antennae  short,  clavate  or  subfiliform,  IS-jointed,  third  and  fourth  joints  minute; 
thorax  convex  above;  abdomen  not  compressed;  ovate,  acuminate  at  tip; 
ovipositor  not  exserted. 

MICRODELUS  Wlk.     8  sp.     M.  rotundus  Wlk. 

Antenne  12-jointed,  clavate;  apex  acuminate;  thorax  convex;  abdomen  not 
compressed,  short,  nearly  rounded ;  ovipositor  not  exserted;  stigma  emitting  a 
short  nerve. 

GLYPHE  Wlk.     1  sp.      G,  ataumnalu  Wlk. 

Abdomen  compressed,  elongate-ovate,  acuminate  at  tip;  apex  unarmed  in  ^  ; 
thorax  convex;  antennas  12-jointed,  subclavate,  with  the  last  joint  elongate- 
acuminate  ;  stigma  emitting  a  very  short  nefve. 

GASTRANCISTRUS  Wiutw.     17  sp.      G,  vagam  Westw. 

Head  broader  than  the  thorax;  antennae  13-jointed  in  ^,  12-jointed  in  ^, 
third  and  fourth  joints  annular;  fifth  to  ninth  cup-shaped;  abdomen  dongate- 
ovate  9  >  apex  with  two  small  recurved  hooks ;  ovipositor  exserted,  more  or  less 
elongate ;  stigmal  branch  long  and  clavate ;  tarsi  5-jointed. 

MEKOMAL.VS  Wlk.     1  sp.     M.  JlatncomU  Vnk. 

Antennae  submonilifonur  13-jointed  ^,  not  half  the  length  of  the  body,  with  the 
last  joint  short ;  abdomen  compressed,  sublinear ;  thorax  very  convex. 
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RAPHITELUS  Wlk.     1  sp.     R,  nuxculatut  Wlk. 

Antenns  12-jointed  ^,  clavate,  third  and  fourth  joints  minute,  tenth  and 
eleventh  joints  very  short,  last  joint  setiform ;  abdomen  subcompressed,  narrowed 
at  the  tip ;  thorax  convex. 

PSILONOTUS  WVL     I  sp.     Pi.  adamas  Wlk. 

Head  flat  in  front,  and  rather  produced  ;  thorax  flat ;  abdomen  very  compressed, 
longer  than  the  thorax;  antennas  12-jointed;  $  subclavmte,  submonililbnn, 
dava  ovate. 

[4.  Pteromalidae  Wlk,  Abdomen  flat,  sessile;  antennae  filiform,  fnsilbnn,  or 
clavate ;  stigmal  branch  straight,] 

SELADERMA  Wlk.     4  sp.      Sd.  lietum  Wlk. 

Antennae  13-jointed,  third  and  fourth  joints  minute;  mesothoradc  parapsides 
distinct ;  collar  very  minute,  transverse ;  abdomen  ovate  or  elongate-ovate, 
angulated  beneath  ;  ovipositor  concealed. 

SEMIOTELLUS  Westw,   Skkxotus  WOk.  (G.  Elateridae.)  9  sp.   S.  manufactWlk. 
Antennas   12-jointed ;    thorax    coarsely    punctured ;    mesothoracic     parapodes 
distinct ;   collar  very  short,  transverse ;  mandibles  3-toothed ;  abdomen  ovate 
or  elongate -ovate. 

SYSTASIS  WBk.     2  sp.      S.  Eneyrtoides  Wlk. 

Antennn  12-jointed,  ^  subfiliform,  ^  clavate ;  thorax  not  coarsely  puncturedf 
convex,  short-ovate ;  collar  very  short,  transverse  ;  abdomen  short-ovate,  or 
rounder,  flat  above,    $  angulated  beneath. 

EUNOTUS  fFlk,    1  sp.     E.  cretacetu  Wlk. 

Antennse  11 -jointed,  third  and  fourth  joints  scarcely  visible;  metathoracic 
parapsides  not  distinct ;  prothorax  very  short,  transverse ;  head  very  large ; 
abdomen  nearly  quadrate  ^ ,  basal  joint  covering  the  rest,    $  apterous. 

MERAPORUS  WUL     3  sp.     Af.  graminicola  Wlk. 

Antennae  12-jointed,  clavate;  club  of  moderate  size,  ovate,  flat;  thorax  broad  at 
the  extremity ;  mesothoracic  parapsides  not  distinct ;  abdomen  ^  very  small, 
rounded,    $  ovate. 

METASTENUS  Wlk,     I  sp.     Af.  wneinmu  Wlk. 

Short;  antennas  12-jointed,  subfusiform;  club  moderate  sized,  oonici  aeaminate; 
thorax  narrowed  at  the  extremity ;  mesothoracic  parapsides  indistinct;  abdomen 
ovate»  abruptly  narrowed  at  base. 

METOPON  Wlk,     1  sp.     M.  atrym  Wlk. 

Antenoas  12-jointed,  olavate^  fifth  and  fbllowing  joints  subequal ;  club  very  thick ; 
collar  minute,  scarcely  visible ;  abdomen  small,  compressed,  fiat ;  sides  elevated. 

PLATYTERMA  Wlk,     11  sp.     PI  nohik  W. 

Narrow,  sublinear;  antennas  13-jointed,  third  joint  scarcely  visible,  fourth  and 
fifUi  minute ;  clvh  short-ovate ;  thorax  flat  abovci  elongate-ovate ;  abdomen 
^  sublinear,   $  ovate  or  sublinear. 

AMBLYMERUS  mk.     27  sp.     A.  amanut  Wlk. 

Short,  broad;  antennn  13-jointed,  clavate,  shorter  than  the  thorax,  second  joint 
elongate,  eup-shaped,  fifth  and  following,  to  the  tenth,  gradually  shorter  and 
broader ;  thorax  convex  above ;  collar  very  short. 

PROSOPON  Wlk,     1  sp.     Pr.  montanum  Wlk. 

Head  moderate  sized,  transverse;  antennao  slender,  clavate,  13-jointed,  third  and 
Iburth  joints  minute ;  club  ovate ;  tlioraz  ovate ;  collar  very  short ;  abdomen 
ovate^  flat ;  middle  tarsi  broad. 
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PLATYMESOPUS  muw.     1  «p.     PI.  HhiaUs  Westw. 

Maxillary  palpi  not  furcate,  second  joint  large,  dilated,  fourth  very  long ;  middle 
tibiae  broad,  flattened,  and  internally  sinuated,  terminating  on  the  outside  in  a 
fiudcle;  anterior  tibis  slightly  dilated;  abdomen  ovate^  depressed,  much 
smaller  than  the  thorax. 

MESOPOLOBUS  WeHw.     1  sp.  M.  fmciivrntria  Westw. 

Head  broad  ;  antennae  gradually  thickened,  13-jointed,  third  joint  annular,  fourth 
larger;  mandibles  3  to  4-dentate  ;  max.  palpi  ^furcate;  middle  tibis  with  a 
small  hirsute  lobe  on  the  outside  near  the  tip  S  • 

ENTELUS  WUi.     30  sp.     Ent,  dihetut  Wlk. 

Intermediate  tibia  simple ;  antennae  clavate,  third  and  fourth  joints  minute ; 
max.  palpi  slender,  filiform ;  abdomen  acuminate ;  intermediate  femora  often 
with  a  tooth  beneath. 

PTE  ROM  ALUS  5'iM<2«rtfa.     254  sp.     (Wlk.)     /cAn.  puponim  Linn. 

Femora  slender,  intermediate  beneath  setigerous  near  the  tip ;  body  pilose ; 
oyipoator  concealed  or  scarcely  exserted;  antennae  13-jointed,  with  the  third 
and  fourth  joints  annular,  fifth  moderate  sized ;  collar  very  short. 

Oht.  The  species  of  this  genus  are  arranged  by  Walker  into  about  140  sec- 
tions, the  migority  of  which  are  unnamed.  Some,  however,  appear  equiva^ 
lent  with  the  groups  indicated  in  Curtis's  Guide,  under  the  MSS.  names  of 
Spintherus  Wlk.,  Eusela  fHk.,  Lamprotes  Wlk.,  and  Pterocehs  Hal.  The 
species  still,  however,  require  a  careful  subgeneric  revision,  in  order  to 
place  them  on  a  footing  with  the  Misoogasterids  and  Ormoceridae  of 
Walker. 

EPICOPTERUS  WeUw.     1  sp.     E.  ehoreifonnii  Westw. 

Very  short,  convex,  contracted;  antennae  short,  subclavate,  19. jointed,  third  and 
fourth  joints  annular ;  fore  wings  with  the  humeral  portion  anteriorly  dilated, 
and  obliquely  truncate  at  the  place  of  union  of  the  subcostal  nerve  with  the 
costa;  abdomen  sessile. 

METOPACHI A  WeUto.  |  ^^^^^q^!^'  |  1  ?  sp.      C.  dispar  Curtis.     1 66. 

Head  ^  much  broader  than  the  thorax ;  thorax  ovate ;  collar  short ;  abdomen  ^ 
elongate-spatulate ;  $  elongate-conic,  flat  above,   angulated   beneath;    ovipo- 
sitor not  exserted ;  antennae  13-jointed,  slender,  filiform,  third  and  fourth  joints 
annular,  very  minute. 
HETROXYS  ^ea^fff.     GAsiAxcAmHUB  Wiettw.  oL    3sp.    G.pulcherritnus  Westw. 
Head  broad,  short ;  abdomen  three  times  as  long  as  the  thorax,  narrow,  acumi- 
nated to  the  tip;  collar  triangular;  antennae  slender,   IS-jointed,   third  and 
fourth  joints  annular ;  legs  nmple. 
CHEIROPACHUS  Wutw.      Clxohtmus    Cttr^'a.      2  sp.      D,  quadntm   Fab. 
Head  transverse ;   antennae   IS-jointcd,  third  and  fonrtli  joints  annular,  three 
terminal  joints  coalite ;  coUar  short,  transverse ;  anterior  and  posterior  femora 
<?  thick,  anterior  thickened  and  notched  at  the  tip  9 .     Curtis  194.  and  ZL  Jl. 
vol.  iv.  pi.  2.  f.  2. 

MEROSTENUS  fPZ*.     1  sp.     M,  Phedyma  Wlk. 

Narrow,  sublinear;  head  large,  transverse ;  antennae  IS-jointed,  third  and  fourth 
joints  minute ;  thorax  long,  linear ;  collar  large,  subquadrate ;  abdomen  sub- 
linear,  flat ;  apex  subquadrate ;  legs  long,  simple. 

TRIGONODERUS  Wiutw.     22  sp.    Tr.  ob$tunu  Westw. 

Thorax  subovate;  collar  triangular;  antenns  ^  IS-jointed,  second  joint  minute, 

F  4 


7S  GENERIC  SYNOPSIS. 

third  half  as  long  as  first,  fourth  to  eighth  short,  equal,  five  terminal  jotuts 
forming  a  club  a  little  larger  than  the  eighth  joint. 

[5.  CleonymidsB  W7k*     Stigmal  branch  incurred.] 
CLEONTMUS  Latr,     Diplolkpis    Fab.     S  sp.     JD.  deprtssuM  Fab. 

Thorax  elongate-ovate;  collar  nearly  square;  antennae  II -jointed  ^  second 
joint  longer  than  the  fourth,  which  is  not  annular,  tenth  joint  produced  on  the 
outside;  abdomen  elongate-orate,  sides  nearly  parallel,  quite  flat;  pedunde 
▼ery  short;  o^positor  concealed.     Zl.  JL  vol.  iv.  pi.  2.  f.  I. 

MACRONEURA  JTIk.     1  sp.     M.  maeulipe$  Wlk. 

Sublinear ;  antennn  moniliform,  13-jointed,  third  joint  minute,  fourth  to  tenth 
suboyate,  equal ;  mandibles  S-dentate ;  thorax  long-ovate ;  collar  large ; 
legs  thick,  simple ;  anterior  tibis  armed  with  a  long  curved  spur  ;  stigmal 
branch  long,  subarcuate  ;  ovipositor  not  exserted. 

Subfiunily  4.     Encyrtidet  Westw. 

CALOSOTER  WUu     2  sp.      C.  vemalia  Wlk.     Curt.  596. 

Narrow,  sublinear ;  head  moderate ;  antennae  filiform,  13-jointed,  third  joint  small, 
fourtlrand  following  gradually  shortening ;  thorax  long-ovate;  abdomen  sub- 
linear,  flat ;  middle  tibiae  with  a  long  spur ;  tarsi  dilated. 

STENOCER  A  CurtU,     1  sp.      Sl  Walkeri  Curt.     Curt.  596. 

Long,  sublinear ;  head  subquadrate ;  antennae  filiform,  1 1 -jointed,  inserted  near  the 
mouth,  third  joint  minute,  fourth  and  following  gradually  shortening ;  thorax 
fusiform ;  collar  subquadrate,  narrowed  in  front ;  abdomen  fusiform;  middle 
tibin  longer,  with  a  strong  spur ;  middle  tarsi  dilated. 
PLATYNOCHEILUS  JVeMtao.  Stsnockra  p.  HUL  2  sp.  P.  Eriehsonii  Westw. 
Elongate,  slender;  collar  triangular;  thorax  elongate-ovate;  abdomen  oblong, 
depressed ;  antennae  1 1-to  12?-jointed,  third  and  following  joints  small,  coalite, 
five  following  distinct,  equal ;  costa  very  much  incrassated  at  base  as  far  as  the 
stigma.     Ent.  Mag.  vol.  iv.  p.  437. 

EUPELMUS  Dabm.  4  sp.  E.  memHoniw  Dalm.  De  Geer,  2.  t.  31.  €  22. 

Antennae  13-jointed,  clavate,  third  and  fourth  joints  minute;  club  ovate;  thorax 
long-ovate ;   collar  moderate ;  thorax  depressed  in  the  middle ;  abdomen  l<Mig- 
ovate;  ovipositor  exserted ;   wings  with  stigmal  branch  distant  from  the  union 
of  the  subcostal  nerve  and  the  costs. 
UROCRYPTUS  Westw.     Eupklmus  p.  Dabn.     1  sp.     E.  exeavahu  Dalm. 
Antennae  13-jointed,  thickened  towards  the  tip,  subapterous;  collar  and  meso- 
thorax  greatly  elevated  and  channelled ;    abdomen  ovate,  convex ;  ovipositor 
hidden. 
CHEILONEURUS  Westw.      Eupsufus  p.  Dabn,     1  sp.     En.  degana  Dalm. 
Mandibles    d-dentate;     antennas    1 1 -jointed  ;     collar    attenuated;     scutellum 
fosciculated ;  stigmal  branch  very  short,  removed  a  little  frt>m  the  union  of  the 
subcostal  nerve  with  the  costa ;  legs  as  in  Encyrtus. 
ECTROMA  Wegtw.     EupaLMus  p.  Dabn.     1  sp.     E,  rufits  Dalm. 

Head  large ;  mandibles  3-tootbed ;  antennae^9-jointed,  long  in  ^ ,  ninth  joint  not 
larger  than  the  eighth ;  thorax  oblong,  quadrate ;  eoUar  acuminate ;  ovipositor 
hidden. 

ERICYDNUS  Hal     2  sp.     Eric,  paludatua  Hal. 

Antennae  <f  13-jointed,  $  12-jointed,  third  and  following  joints  gradually  short- 
ening ;  thorax  ovate,  flat ;  collar  very  minute ;  abdomen  ovate,  flat  ^ ,  ovate  $  ; 
ovipositor  concealed ;  legs  long ;  middle  tibiae  with  a  strong  spur ;  tarsi  dilated. 
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ENCTRTUS  Dabn.     Miea  SeheO.     108  sp.     E.  aeuteaari*  Dalm.     Curt.  895. 
Antenna  11 -jointed,  inserted  near  the  mouth,  none  of  the  joints  annular ;  thorax 
square  behind ;  abdomen  short,  broad  at  base ;  tarsi  5-jointed ;  middle  tibis 
dilated,  with  long  spurs ;    tarsi  dilated ;    stigmal  branch  very  small,  arising  at 
the  union  of  the  subcostal  nerve  with  the  costa;  ovipositor  not  exserted. 
CHOREIUS    Weatw,     (nee  Sphknolxpis   £s.)     2  sp.     EncyrtuB  inqOus  Dalm. 
{nigro-etnea  Weatw.)     Mag.  Nat.  Hist  March  1833. 
Apterous,  broad,  subdepressed;  antennxe  simple,  formed  as  in  the  typical  Encyrti, 
as  are  also  the  middle  legs ;  thorax  quite  square ;  scutellum  very  large,  subqua- 
drate ;  first  segment  of  abdomen  very  large  and  broad. 

CERAPTEROCERUS  Wewtw.     1  sp.      C.  mirtOnlU  Westw. 

Differs  from  Encyrtus  in  antennae  very  large,  fiat,  like  those  of  Cerapterus; 
stigmal  nerve  placed  at  some  distance  from  the  apex  of  the  subcostal  nerve. 
CERCHTSIUS  Wut»,     Encvktus  p.  Ddbn.     2  sp.     Ene»  Urocerua  Dalm. 
Wings  and  middle  l^s  as  in  Encyrtus ;  antennaa  ^  cylindrical,  10-jointed,  with 
the  second  to  seventh  joints  nearly  equal;  ovipositor  thick  and  exserted,  nearly 
as  long  as  the  abdomen. 

TETRACNEMUS  Wesiw,     1  sp.      T.  diverneomia  Westw. 

Thorax  and  middle  legs  as  in  Encyrtus ;  antennae  8-jointed,  third,  fourth,  and 
fifth  joints  very  minute,  and  emitting,  as  well  as  the  sixth,  a  long  branch ;  last 
joint  thick,  ovate ;  tarsi  5-jointed ;  subcostal  nerve  running  for  a  short  distance 
along  the  costa  and  emitting  a  short  branch.    Mag.  Nat.  Hist.  vol.  i.  n.  s.  p.  257. 

AGONIONEUKUS  jr«ftr.    -f   A"""""' -0«rf»-    ^  «^\   ('L'^L.^O^y- 

\    Mtina  Nees,  J        batabM  Westw. 

Short,  broad,  obtuse  ;  subcostal  nerve  short,  running  but  a  short  distance  after  its 
union  with  the  costa,  and  terminating  in  a  callous  point;  antennae  short, 
clavate,  6-jointed ;  second  joint  half  as  long  as  first ;  third,  fourth,  and  fifth  shor^ 
gradually  increasing ;  sixth  very  large,  oval ;  tarsi  5-jointed ;  spur  of  middle 
legs  large. 
PTEROPTRIX  »^eiftcT.     (lOsp.  Wlk.)     Ft,  dimidtahuVfe^w. 

Very  short  and  broad  ;  eyes  large,  pilose ;    antennae  8-jointed,  second  and  third 
joints  equal;  fifth,  sixth,  and  seventh  much  longer;  eighth  very  minute;   scu- 
tellum large;    wings  with  long  cilia»;  stigmal  branch  short,  forming  an  acute 
angle ;  tarsi  4-jointed. 
COCCOPHAGUS  fFe«<t0.     Apbklikus  p.  fPSl.     3  sp.     Ented,  McuteOaris  JHim, 

AntenniB  8-jointed,  second  joint  smaller  than  the  third,  which  is  of  equal  size  with 
the  fourth  and  fifth,  three  terminal  joints  forming  a  club;  tarsi  5-jointed - 
stigmal  branch  short,  curved  at  the  tip. 
TRICHOGRAMMA  Wettw,     Callxptilxs  Hal,     1  sp.      7.  evanescent  Westw. 

Head  as  broad  as  the  thorax ;  antenne  6-jointed,  second  joint  short,  slender,  third 
larger  than  the  second ;  fourth  and  fifth  short ;  sixth  very  large ;  thorax  longer 
than  abdomen;  scutellum  large;  wings  with  the  pile  arranged  in  twelve 
lines ;  tarsi  3-jointed. 

Subfiimily  5.     Eulophidee  Westw. 

STENOMESIUS  Weetw,     2  sp.      5"/.  ptdehdlut  Westw. 

Antennae  long,  slender,  9- jointed ;    second  joint  half  as  long  as  third ;  collar 

attenuated;  abdomen  with  a  short  peduncle,  small,  spatulate  in  ^,   larger, 

ovate  in  ^ ;  intermediate  tibiae  very  slender,  clavate  at  tips  in  ^ . 

EUPLECTRUS  Wieetw,     Elachestus  p.  Eeenb.     I  sp.     EupL  macyliveniris  W. 

Head  small ;  antennce  slender,  9-jointed,  second  joint  short ;  third  to  sixth  ovate ; 
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abdomen  with  a  short  peduncle,    spatulate ;  pofterior  coxa  yrerj  large ;  hind 
tibiae  with  a  very  long  spine  in  both  sexes. 

HEMIPTARSENUS  IFestw.     3  sp.     JET.  fuhncoOU  Westw. 

Antennas  long,  nmple  in  both  sexes,  7-jointed,  second  joint  small ;  third  to  sixth 
equal,  oblong ;  seventh  smaller,  ovate  (inarticulate  ?) ;  abdomen  ovate,  d^ressed, 
acuminate  at  tip  ;  wings  ^  abbreviated. 

DICLADOCERUS  Wegtw.     1  sp.  2>.  Westwoodii  Stqph. 

Differs  from  Eulophus  in  antenna  S  biramoee ;  sc.  9-jointed,  second  joint  small ; 
third  and  fourth  longer,  each  emitting  a  branch ;  fifth  and  sixth  thicker,  simple; 
the  three  last  forming  a  mass.     My  voL  i.  fix>ntiq>.  t  4. 
ELASMUS  Wettw.     Anzurx  EMenb,     I  sp.     EuL  JidbeUahu  Fonse. 

Antenna  ^  with  the  third  to  fifth  joints  extremely  short,  each  emitting  a  long 
branch,  sixth  long ;  $  10-jointed,  third  and  fourth  joints  annular ;  sides  of  the 
roetathorax  in  both  sexes  produced  behind  into  a  large  concave  plate. 

EULOPHUS  Geoff.     37  sp.    Wlk.     EttL  pectimeonuM  Linn. 

Antenna  S  S-jointed,  third,  fourth,  and  fifth  joints  emitting  a  long  branch  at 
base;  $  3-jointed,  simple;  tarsi  4-jointed;  stigmal  branch  long;  abdomen 
depressed ;  max.  and  labial  palpi  S-jointed.     Curt,  133. 

Obt.  Mr.  Walker  also  introduces  into  this  genns  my  Didadooeri,  Euplectii, 
Hemiptarseni,  and  Stenomesii,  together  with  49  other  species,  fonning 
nearly  as  many  sections.  ^ 

ENTEDON  Dalm.   {1^™;;-^^^^. }  19  op.     E'U.  I^UrOUi  Curt. 

Subcostal  nerve  of  the  fore  wing  longer  than  a  third  of  the  wing ;  stigmal  branch 
very  short ;  antenna  simple,  short. 

06s.  Dalman's  types  of  this  genus  are  the  species  whose  males  have  3->ramo8e 
antenna,  which  being  the  typical  Eulophi,  Dalman*8  name  ought  only 
to  be  considered  as  a  synonym.      Mr.  Walker  however  retains  it,  placing 
in  it  my  Closterooeri,   Derosteni,  Smaragdites,  Omphale  HaL^  and  124 
other  species,  forming  nearly  as  many  sections. 
SMARAGDITES  We%tw.  Elachkstus  p.  Esetib.    1  sp.     Sm,  adnurabiUs  Weatw. 
Antenna  as  long  as  the  entire  body,  apparently  9-jointed ;  basal  joint  dilated, 
second  short,  third  very  small ;  the  remainder  long,  filiform,  with  long  hairs ; 
thorax  ovate ;  abdomen  longer  and  much  narrower  than  the  thcwax,  elongate- 
ovate. 

DEROSTENUS  WcMtw.     1  sp.     D.  pemmew  Westw. 

Head  large ;  antenna  9-jointed ;  fourth,  fifth,  and  sixth  joints  broadest,  hairy ; 
three  terminal  joints  forming  a  small  attenuated  mass ;  collar  very  narrow ; 
abdomen  smaller  than  the  thorax,  depressed ;  peduncle  long. 

CLOSTEROCERUS  Westw,     2  sp.      CL  trifaaciatuM  Westw. 

Antenna  8-jointed ;  basal  joint  dilated  at  the  tip,  the  remainder  forming  a  de- 
pressed fusiform  club ;  fourth  joint  rather  larger  than  the  third  and  fifth ; 
abdomen  nearly  sessile,  ovate,  depressed ;  wings  large. 

APROSTOCETUS  fTM^w.     lisp.     A,  caudalueVfestw. 

Antenna  8-jointed,  second,  third,  fourth,  and  fifth  joints  equal,  but  gradually 
thickened ;  abdomen  elongate,  sessUe,  twice  as  long  as  the  thorax ;  ovipositor 
exserted ;  tarsi  4-jointed. 

OMPHALE  Hal,     7  sp.     O.  SaUcia  Hal. 

Antenna  7-jointed,  S  elongate,  linear,  verticillate-pilose,  terminal  joints  equal ; 
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^filUorm,  terminal  joints  decreasing  in  length;  scutellum  slightly  convei, 
without  longitudinal  lines ;  cubital  nervure  short,  nearer  the  tip  of  the  wing. 

CIRROSPILUS  Weitw,    138  sp.  [Wlk.]   Cirr.  tUgatUittimuB  Westw. 

Head  emarginate  between  the  eyes;  antennas  $  short,  thick,  7-jointed,  second 
joint  half  9B  long  as  the  third ;  fourth  shorter  than  the  third,  the  three  ter- 
minal ones  forming  a  mass ;  abdomen  oyate-oonic,  depressed ;  petiole  short ; 
subcostal  nerre  of  the  fore  wing  twice  as  long  as  a  third  of  the  wing.  Steph* 
pi.  46.  f.  3. 

Fanuly  5.     PR  OCTO  TR  UPIDJE  Steph.     (Oxyuri  Latr.) 
Subfieunily  I.  Diapriides  Westw,     (27iaprtad<B  Hal.) 

DIAPRIA  Lofr.  (1796.)   Psilus  Jut,  17  sp.   P»,  degansJur,   Steph.  pi.  46.  I  2. 
Antenne(^  14*jointed,verticil]ate;  $  12-jointed;  head  scarcely  elongated ;  mandi- 
bles forcipate ;  cells  obliterated ;  a  small  callous  spot  in  the  place  of  the  stigma. 

PLATYMISCHUS  Wesiw.  1  sp.  PL  dilatatus  W.  vol.  i.  Frontisp.  fig.  5. 

Apterous,  depressed,  narrow ;  antennae  14-jointed ;  third  joint  large,  internally 
produced ;  thorax  oblong-quadrate. 

CEPHALONOMIA    Wesiw.    I  sp.   C.  Jbrmiciformis  Westw. 

Head  ^  moderate,  $  ^S^»  oblong,  flat ;  antenna  12- jointed  S    ^l  S  filiform*  ^  ; 
short,  submonUiform ;  collar  triangular ;  wings  with  a  short  subcostal  nerve  ter- 
minated by  a  callous  spot     Mag.  Nat.  Hist.  Sept.  1833. 
ANEURHYNCHUS  Watw.   Mtthkas  HaL    6  sp.     An,  galesiformiM  Westw. 
Head  transverse,  with  a  small  frontal  tubercle ;  antenns  S  scarcely  as  long  as  the 
body,  14-jointed,  second  joint  minute  ;  third  slender,  and  rather  longer ;  fourth 
thicker ;  stigma  indistinct ;  subcostal  basal  nerve  not  reaching  the  costa,  but 
obliquely  extended  for  a  short  distance  into  the  disc  of  the  wing,  whence  it  is 
directed  towards  the  tip  of  the  wing,  forming  a  long  marginal  cell. 
GALESUS  CurtU.     Psilus  p.  Panz.     4  sp.     Piil  comutua  Pz.     Curtis,  341. 
Antenns  (^  14-,  $  12-jointed,  thickened  at  tip;  front  of  head  much  produced; 
mandibles  rostriform ;  nerves  indistinct.. 
PARAMESIUS  JFe$tw.    Ckbapsilon  IfaL     4  sp.     P.  rujlpet  Westw. 

Head  sub-quadrate,  with  a  firontal  tubercle ;  antennae  S  longer  than  the  body, 
filiform,  13-jointed ;  second  and  third  joints  minute;  peduncle  one  third  of 
the  length  of  the  abdomen;  nerves  as  in  Cinetus  gracilipes  (Curtis  380.  9.)i 
but  the  marginal  cell  is  longer  and  truncated  at  base  ;  lab.  palpi  2-jointed. 

BASALTS  Westw.  I  sp.  B.fwnipennis  Westw. 

Head  not  rostrated ;  antenns  ^  14-jointed;  second  and  third  joints  small; 
fourth  large,  produced  externally ;  remainder  slender ;  two  subcostal  nerves 
scarcely  reaching  the  third  part  of  the  wing,  the  transverse  nerve  connecting 
them  at  the  tip,  forming  a  triangle  with  a  nerve  running  obliquely  from  the 
middle  of  the  posterior  of  them. 
SPILOMICRUS  Westw.  Psilus  p.  Spin.  6  sp.  .S^.  stigmaticaHs  Westw. 
Head  transverse-quadrate ;  antennae  ^  rather  longer  than  the  thorax,  13-jointed, 
thickened  to  the  tip ;  stigma  small  before  the  middle  of  the  costa,  its  apex 
internally  deflexed,  emitting  a  short  branch  directed  towards  the  base  of  the 
wing;  basal  cell  subtriangular ;  the  other  nerves  indistinct ;  peduncle  of  mo- 
derate length,  striated ;  lab.  palpi  S-jointed. 

BELYTA  Jurine.  8  sp.    B.  bicolor  Jur.  pi.  14.  f.  8. 

Antennae  $  short,  15-jointed,  not  thickened  at  tips,  with  the  joints  perfoliated  ; 
S  14-jointed,  filiform ;  marginal  cell  contracted,  not  completely  dosed. 
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CINETUS  Jwrine.  ■  15  sp.      C.  tfraciKpeM  Curt. 

Antennie  ^  14-jointed,  long,  slender  ;  ^  15-jointed,  thickened  at  tip;   marginal 
cell  small,  trigonate ;  labial  palpi  3-jointed ;  disc  of  wings  not  areolated. 
ISMARUS  Hal.    Cxmktus  p.  CuH.     5  sp.    Cin,  dorriger  Curtis.    Curt.  SSa 
'' Antenns  seated  near  the  mouth,  filifixm,  14  joints    t^,  15  $  ;  mesothoiBcic 
scutum  laevigate ;  wings  with  one  brachial,  and  a  small  triangular  radial  areoleC  ** 
Haliday  MSS. 
HELORUS/^otr.   Pskn  p.  JIcmz.    2  sp.    H,ater  Jut,    Curtis,  403. 

Antennae  porrected,  IS-jointed;  max.    palpi 5-,  labial  3-jointed;  wings  stnmgljr 
areolated ;  abdomen  petiolated. 

Subfam.  3.  Prodotnipidet  Westw. 

PROCTOTRUPES  Lair,    Conaus  Jur,     18  sp.  P.  mger  Pana.     My  fig.  78.  i. 
Mandibles  witliout  teeth ;  anterior  tibis  with  a  single  spur  ;  valves  of  ovipoaitor 
long,  exserted ;  antenns  12-jointed.* 

Subfam.  3.    Gonatopides  Westw.  ( Aculeata  Cenoptera,  or  &m. 
Dryinidae,  and  Bethyllids,  HaL) 

APHELOPUS  Dabn,    ^  HxTKaoLXPis  Etenb.     3  sp.    Aph,  atmius  Dalm. 

Mouth  broad  ;  max.  palpi  long,  pendulous,  6-jointed ;  anterior  tarsi    ^  simple ; 
discoidal  cells  indistinct.     Ent.  Mag.  pi.  16.  £  3. 
ANTE  ON  Latr.    DaviNUs  Xjotr.     8  sp.  A,  Jurineanum  Latr. 

Mouth  broad ;  max.  palpi  long,  pendulous,  6-jointed ;  anterior  tarsi  ^  chelate ; 
inner  claw  connate  with  two  joints  of  the  tarsus ;  discoidal  cells  distinct. 
CHELOGYNUS  HaL    DaviNDS  p.  Curtis,    14  sp.    D.  cur$or  Hal.    Curt.  206. 
Differs  from  Anteon  in  inner  claw  of  fore  legs  $  being  connate  with  only  one  Joint 
of  the  tarsus. 
LABEO  HaL    Antbon?  p.  Westw,  2sp.  L,  excisusWeatw.  Ent  Mag.  pi.  16.  £  2. 
Mouth  small ;   max.   palpi  S-jointed ;    thorax  short,  compact ;  stigma    narrow  ; 
occiput  deeply  notched. 

MYRMECOMORPHUS  Westic 1  sp.     M.  rufeseens  Westw. 

Head  rounded-oblong;  ocelli  0;  antenns  as  long  as  the  body,  10-jointed; 
thorax  twice  as  long  as  the  head ;  collar  subquadrate ;  wings  scarcely  rudimental ; 
fore  legs  simple ;  max.  palpi  3-,  labial  2-jointed. 

EMBOLEMUS  Westw, 1  sp.   Emb.  Ruddii  Westw.  Ent.;Mag.  pL  16.  f.  1. 

Head  with  a  frontal  tubercle,  on  which  the  antenna^  are  placed;  these  are  10- 
jointed,  longer  than  the  body,  filiform  ;  second  joint  very  minute ;  fore  legs 
simple;  one  marginal,  two  indistinct  submarginal,  two  basal,  and  two  db- 
coidal  cells ;  legs  long  and  slender. 
GONATOPUS  Lju,  8f  KL     Dicoxdtlus  Ha!,    S  sp.  G.  pedettris  Dalm. 

Thorax  elongate,  constricted  in  the  middle,  apterous;   fore  tarsi  chelate;  fim 
coxae  very  long;  max.  palpi  5-jointed.     My  fig.  78.  15. 
BETHYLUS  Latr,     Omalus  p.  Jur,    5  sp.    B,  eenoptems  Pz.     Curt  720. 
Head  oblong,  flattened  ;  antennae  1 2-jointed,  filiform,  the  terminal  joints  narrowed 
at  the  base ;  two  long  basal  cells,  the  posterior  shortest 
EPYRIS  Westw,    PaisricxRA  JK.  ?  3  sp.    Ep,  niger  Westw.    Ent  Mag.  p.  16.  f.  6. 
Head  moderate,  subconvex ;  antennae  elongate,  filiform,  inserted  near  the  mouth, 

•  Mr.  Haliday  has  just  had  the  kindness  to  forward  to  me  his  monograph  upon 
this  genus,  forming  the  first  fascicle  of  his  Hym,  Britann.  Oxyura,  April,  1 839. 
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13-jointed,  cylindric,  the  joints  not  narrowed  at  base;  thorax  elongate-ovate, 
marginal  cell  incomplete,  two  basal  cells  of  equal  length. 

Subfiunily  4.      CerajArotitidet  Westw.    (Ceraphronidoi  HaL) 

MEGASPILUS   ITe^.  [^tl"^^y  p!  il^' }  2«»P-    <>•'*««  Curt. 

Antennae  elbowed,  11 -jointed  ^   $;  apex  in  $  but  slightly  clavate;  upper  wings 
with  a  large  semicircular  stigma;  ocelli  three;  max.   palpi  5*jointed,  long, 
pendulous.     Curtis,  249. 
MI  CROPS  HaL     CaaAraaoN  p.  Curt,     4  sp.     Ceraphr,  Rubi  Curtis. 

Apterous ;  ocelli  0 ;  eyes  small ;  max.  palpi  4-jointed ;  antenme  1 1 -jointed. 
CALLICERAS  EMcnb.     CzRAPHaoN  p.  Curt,     (3  sp.  ?)     C.  Ccarpenteri  Curt. 
Winged ;  stigma  large ;  antennie  <^  verticillate. 

CERAPHRON  Jur,     20  sp.      Cer.  9ulcatua  Jur.  pL  14.  f.  9. 

Antenns  ^  11 -jointed,  10-jointed  in  $  ;  max.  palpi  4>jointed ;  stigma  obsolete; 
stigmal  branch  curved,  abrupt. 

Subfiunily  5.     Ffatypasterides  Westw.     (Scelionidae  HaL} 

BAEUS  Hal,     1  sp.     B,  seminvlum  Hal.     Ent  Mag.  pi.  IS.  f.  6, 

Apterous ;  thorax  short ;  scutellum  not  visible ;  club  of  antennae  thick,  oval, 
5-annulated. 

HEMISIUS  Westw.     1  sp.     H.  minutus  Westw. 

Head  nearly  as  large  as  the  thorax ;  antennae  placed  on  a  irontal  tubercle,  long, 
distinctly  11 -jointed,  third  smaller  than  the  second;  club  4-jointed;  wings 
scarcely  longer  than  the  thorax ;  stigmal  branch  elongate,  clavate,  oblique ; 
second  abdominal  segment  very  large. 

GRYON  HaL     2  sp.      G.  mueUuB  Walk.     Ent.  Mag.  pi.  16.  £  5. 

Thorax  short;   abdomen    sessile,  with    equal- sized   segments;   stigmal  branch 

short,  arising  at  the  middle  of  the  costa ;  scutellum  distinct ;  antennae  1 2-jointed. 

TELENOMUS  HaL      Tbleas   p.    Esenb,      26  sp.      Teleas  phakmarum  Esenb. 

Abdomen  sessile,  second  joint  elongated ;  stigmal  branch  arising  at  the  middle  of  the 

costa,  long,  oblique.     Ent.  Mag.  pi.  IS*  f.  1 — 4. 

THORON  ^oil     TzLEAS  p.  Cur^      1  sp.      Th.  metaUicua  Hal. 

Abdomen  petiolated ;  stigmal  branch  arising  at  the  middle  of  the  costa,  long ;  club 
of  antennse  ^  indistinctly  annulated.     Ent.  Mag.«pl.  13.  f.  11* 

XENOMERUS  Wlk,  1  sp.      X.  J?r^enna  Wlk.     Ent  Mag.  13.  £  10. 

Antennae  ^  long,  verticillate ;  stigmal  branch  arising  near  the  extremity  of  the 
costa,  rather  short 

Antennae  12-jointed,  slightly  pubescent    ^  ;  club   6-jointed  $  ;    thorax  rather 
short ;  collar  linear-arched ;  legs  saltatorial ;  abdomen  more  or  less  petiolated ; 
stigmal  branch  very  short     Curt  333. 
SCELIO  Latr.    ^— ^»    1  sp.  Sc,  rugosulua  Latr.     Curt.  325. 
Max.  palpi  short,  3- jointed ;  front  of  head  rounded ;  thorax  oblong ;  antennae  ^ 
lO-jotnted,  $  12-jointed ;  marginal  cell  elongate-trigonate. 

SPARASION  Latr,     1  sp.      Sp.  frontaU  Latr.      Curt  317. 

Max.  palpi  long,  5-jointed ;  labial  S-jointed ;  front  of  head  margined ;  antenns 
IS-jointed. 
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PLATYGASTER  Laltr.     — — —     108  sp.     TL  n^teomis  Latr.* 

Antennas  lO-jointed,  clayate  in  $  ;  max.  palpi  short,  2-jointed,  lalnal  l-jointed^ 
wings  without  cells  or  veins ;  legs  not  saltatorial;  abdomen  $  not  oomuted; 
tarsi  5-jointed.     Ent.  Mag.  No.  13.  pi.  12.  f.  10. 
EPIMECES  Wesiw.f     FLATYGASisa  p.  JTUc,    (3  sp.  ?)     E.  tnnfer  Westw. 
Abdomen  $  with  the  last  four  segments  as  long  as  the  second*  and  naxrowed  into 
a  tail ;  antenna    $   10-jointed,  filiform ;  wings  witliout  distinct  Tcina.     £ixL 
Mag.  No.  13.  pi.  IS.  £  15. 
INOSTEMM A  Hcd,     FLATTOASTKa  p.  Latr,    9  sp.    PnL  Bo$eu  Jur.    Curt.  309. 
Fore  wings  with  the  subcostal  nenre  abruptly  capitate ;  dub  of  antonii«»  elsvate 
in  $,  4-jointed;  abdomen  $  comuted.     (My  fig.  78.  13.) 

IPHITRACHELUS  Hal.     1  sp.     Iph.  Lar  HaL 

Tarsi  4-jointed;  antennie  ^  verticUlate-pilose ;    subcostal  nerre  short,  tubbed. 
Ent.  Mag.  No.  13.  pi.  12.  f.  1. 

Subfisunily  6.     MymarideM  Wesiw.     (Mymaridae  JEToiL) 

MYMAR  ^oZ.      GoNATocKRUS  ^«eni.     4sp.     M.  pukheUus,     Curt.  411. 
AntenntB  ^  13-jointed,    $  9-jointed;    club   inarticulate;    scapus  in  both  sexes 
elongate,  linear ;  tarsi  4-jointed ;  abdomen  peduncled.      (My  fig.  78.  16.  3.) 

OOCTONUS  Hal.     5  sp.     Af.  insiffnis  Hal. 

Antenna  ^  13-jointed)  9  H -jointed,  with  an  inarticulate  dub ;  tarsi  5-jointed. 

ANAPHES  HaL     4  sp.      lehn.  punctum  Shaw. 

Antenne  ^    1 2-jointed,    $    9-jointed;    club    inarticulate';     tarsi    tetrameroiis ; 
abdomen  subsessile,  ovoid.     Linn.  Trans,  vol.  xiv.  pi.  18.  fig.  1. 

POLYNEMA  Hal     7  sp.     lehn,  ovulomm  Linn. 

Antenns  ^  13- jointed,  $  ^jointed;    club  inarticulate;   scapus  in  eadi  sex  di- 
lated, sinuated,  but  slightly  dongate ;  abdomen  petiolated. 

LITUS  Hal.     5  sp.     L.  dimidiatus  Hal. 

Antenns  $  9-jointed ;  club  inarticulate ;  tarsi  5-jointed. 
EUSTOCHUS  ^o/.      Callxtriche  J?«en(.     1  sp.     M.  atripennUUal. 

Antennse     $     10-jointed;     club    biarticulate ;     tarsi    tetramerous ;    abdomen 
petiolated. 

ANAGRUS  HaL     5  sp.     Ichn.  atomtu  Linn. 

Antennae  ^  13-jointed,  $  9-jointed;    dub  inarticulate ;    tarsi  4-jointed ;    abdo- 
men sessile,  conic-acuminate. 

*  Latrdlle  describes  Platygaster  as  having  the  third  joint  of  the  antenns  much 
longer  than  the  following  joints,  citing  P.  ruficomis  as  the  type.  Having  examined 
and  made  a  drawing  of  Latreille's  typical  specimen,  attached  to  the  generic  label  in 
his'own  hand-writing,  still  contained  in  the  collection  of  the  Baron  Dejean,  I  am 
able  to  confirm  this  description  (as  stated  in  the  Mag,  Nat.  Httt.  vol.  vi.  p. 
421.).  The  species  considered  as  such  by  Messrs.  Halidsiy  {Ent.  Mag.  vol.  L  p.  270l) 
and  Walker  {Ditto,  voL  iii.  p.  240.),  must  therefore,  from  its  sectiond  dianicters 
be  distinct.  The  last  paragraph  in  the  note  of  the  latter  (/6u2.  p.  243.  a. )  must 
consequently  be  struck  out 

f  Deceived  by  the  filiform  antenns  of  the  femdes  of  some  species  of  Platygaster, 
I  regarded  them  as  mdes ;  and  conudered  as  their  femdes  other  spedes  which  bmve 
also  the  abdomen  elongated  posteriorly  ;  and  upon  which  I  constructed  the  genus 
Epimeces.  Mr.  Wdker,  in  his  Monogrcqphy  has  pointed  out  this  error ;  considering 
these  femdes  as  forming  separate  sections  in  the  genus  Platygaster.  The  name 
Epimeces  may,  however,  be  retdned  for  the  species  with  filiform  antenne  in  the 
femdes,  which  I  had  regarded  as  mdes. 
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AL APTUS  HaL     1  sp.     M.  minimtu  ♦  Wlk. 

«  Tarsi  pentamerous ;    antennne  ^    lO-jointed,  filiform,  8-jointed   $,  last  joint 
enlarged. "*     Haliday  MSS. 

Tribe  8.     TulmUfera  St.  Farg.  Hal.,  oonsisting  of  the  single 

Family  CHRTSIDIDJE  Leach. 
HEDYCHRUM  Latr,     Omalus  p.  Panz,    12  sp.     Ch,  awrata  Linn.      Curt.  38. 
Abdomen  semicircular,  or  nearly  hemispheric,  convoWent ;  scutellumnot  produced ; 
thorax  broadly  truncate  in  front. 
ELAMPUS  Spinola.     Hkdtchrum  p.  Panz.    1  sp.   Ch.  Panzeri  Fab.    Fz.  51.  11. 
Abdomen  convex,  emarginate  at  the  tip ;  scutellum  terminating  in  a  flat  mucro ; 
thorax  broadly  truncate  in  front 
CHRYSIS  Linn,  Sphxx  p.  Scop,     23  sp.      Ch,  xgnita  Linn.     Curt.  8. 

Abdomen  oblong,  semi-cylindrical,  concavo-convex,  convolvent ;  scutellum  not  pro- 
duced ;  thorax  broad  in  front. 
?  EUCHREUS  Lair,    Chrtsis  p.  Panz,    1  sp.    C%.  G-deniata  Latr.  ?  Pz.  51.  12.  ? 
Abdomen  subquadrate ;    scutellum  not  produced ;    thorax  broadly  truncate  in 
fit>nt. 
CLEPTES  Latr,     Sphzx  p.  lAmi,     2  sp.      Sph,  iemiaurata  Linn.     Curt.  724. 
Collar  narrow ;  abdomen  lanceolate-ovate,  not  convolvent,  entire  at  the  tip. 

Sect.  2.      AcuLXATA  Latr.f  HaL      {Hym.  ooitithen  St.  Farg.     Si 
wumotroeha  Hart.     H.  normalia  Westw,) 

Subsect  I.     Inseetivora  Westw.     (Fossores  Lair.     Lestica  Hal,) 

Family  1.      CRABR  ONIDJE  Leach,  Hal. 

Subfiunily  1.     iVy««ont<2e«  Westw.     (LarridsB  p.  Xeac^) 
NYSSON  Lair,     OxTBXLusp.  Fabr,     4  sp.     N,  intermptut  Fabr.     Panz.  72.  IS. 
Mandibles  toothless ;  eyes  ^  not  united ;  antennae  inserted  below  the  centre  of  the 
fiMc;  three  submarginal  cells,  the  second  peduncled,  and  receiving  two  recur- 
rent nerves. 
AST  AT  A  Lair,     Dimorpha  Jut,     1  sp.      Tiphia  abdonUnaHs  Pz.     Curt  261. 
Thorax  and  abdomen  ovate ;  second  joint  of  lab.  palpi  securiform  ;  eyes  ^  united 
behind ;  three  submarginal  sessile  cells,  the  second  receiving  two  recurrent 
nerves. 
OX  YBELUS  Lair,     Sphkx  p.  Sehaff,    6  sp.     Vetpa  unigltemU  Linn.    Curt.  480. 
Short ;  one  submarginal  oell,  receiving  one  recurrent  nervure ;  the  discoidal  nerve 
rudimental ;  antennie  short ;  mandibles  toothless ;  metathorax  armed. 
TRYPOX YLON  Lair,     Apius  Jut,     3  sp.     Sphexjigyhu  Linn.     Curt  652. 
Eyes  emarginate ;  one  marginal,  and  one  distinct  submai^inal  cell ;  abdomen  very 
long,  narrow,  peduncled ;  mandibles  toothless. 
PSEN  Lair.     Trtppxylon  p.  Fabr,     2  sp.     Sphex  atra  Fabr.     Pans.  72.  7. 
Clypeus  quadrate;  abdomen  long;  first  segment  peduncled;  antennas  central, 
thickened  at  the  tip ;  three  submarginal  sessile  cells,  the  second  and  third  re- 
ceiving a  recurrent  nerve ;  mandibles  bidentate. 
MIMES  A  Shk,     PsKN  p.  CwrtU,     2  sp.     iVen  eqtieatru  Fabr.     Curt  25. 

Three  submarginal  cells,  the  second  receiving  both  recurrent  nerves,  third  cell 
larger  than  the  second. 

*  **  The  type  of  this  genus  is  the  smallest  Hymenopterous  insect  known,  being 
about  half  the  size  of  Anagnu  atomus."     Haliday  MSS, 
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Subfiunily  2.      Crabronidet  Westw.     (CrabronidflB  Leaek.) 

ALYSON  Jur.     Pompilus  p.  Fabr.     1  sp.     AL  spinanu  Jur.     Curtis,  584. 
Abdomen  elongate-ovate ;  collar  narrowed  ;   three  submarginal  oella,  the  aeeond 
pedunded,  first  and  second  receivmg  a  recurrent  nenre ;  metatborax  ^ined  and 
striated. 
GORYTES  Lair.     Akpactus  p.  Jttr,    2  sp.     Vespa  m^itaeea  Linn.     Curtis,  524. 
Abdomen   elongate-ovate;    mandibles  bidentate;    four  submarginal  cells^  the 
second  narrowed  at  the  base,  sessile,  and  receiving  two  recurrent  nerves;  an^ 
terior  tarsi  simple  in  both  sexes. 
[HOPLISUS  St.  Farg,     Goayris  p.  Shk,     I  sp.     H.  5-cinchu  St  Faig. 

Antennae  obtuse  in  both  sexes ;  anterior  tarsi  $  ciliated.     Px.  72.  14.] 
[EUSPONGUS  St.  Farg.      Gorttes  p.  ShJu     2  sp.     B.  loHeinetus  St.  Faig. 

Anterior  tarsi  9  ciliated ;  antennae  $  thickened,  acute  at  tip.] 
[LESTIPHORUS  St.  Farg.     Gobttxs  p.  Skk.     1  sp.      Crab,  bidnetua  Rossi. 
Abdominal  peduncle  pear-shaped ;  antenna;  $  filiform,  ^  pointed  at  tip,  tenth  joint 
concave  in  ^ .    Curtis,  524.  ] 
ARPACTUS  Jur.     Pompilus  p.  Pdnz.     2  sp.     Ar.  tnmidua  Pa.     Px.  81.  15. 
Three  submarginal  cells,  second  not  peduncled,  receiving  two  recurrent  nerves ; 
antennae  $  as  long  as  ^ . 
CRABRO  Fabr.     Sphsx  p.  Linn.     42  sp.      Sphex  cribraria  Linn.     Curtis,  68a 
Antennae  strongly  elbowed ;  fiuje  very  broad ;  one  marginal  cell  slightly  appen- 
diculated,  and  one  submar^nal  not  confluent  with  the  second  disooidal ;  one 
recurrent    nerve ;     mandibles    slender,    bifid    at    tip ;  max.  palpi  6-,  labial 
4-jointed. 

Obs.   This  genus  has  been  greatly  cut  up  by  St.  Fargeau.     The  following 
are  such  of  his  genera  as  have  been  found  in  this  country,  together  with 
examples  of  each. 
[THYREOPUS   St.   Farg.     Crabro  p.  Shk.      Sphex  eribraria  Linn.     Pk.  15. 

18,  19.] 
[CROSSOCERUS  5'*.  Farg.     Crarro  p.  Shk.     Cr.  scutaius  Fabr.     Ps.  15.  22.] 
[THYREUS  St.  Farg.     Crabro  p.  Shk.      Cr.  vexiOatut  Ps.     Pa.  46.  5.] 
[CERATOCOLUS  St.  Farg.     Crabro  p.  Shk.?     C.  Lindeniuaf  Shk.] 
[SOLENIUS  St.  Farg.     Crabro  p.  Shk.     Sphex  vaga  Linn.     Pz.  46.  10.] 
[BLEPH  ARIPUS  St.  Farg.    Crabro  p.  Shk.    Cr.  dimidiatue  Fabr.    Pz.  43.  15.] 
[LINDENIUS  St.  Farg.     Crabro  p.  Shk.      Crabro  albOabrie  Fabr.     Ps.  15.  24.] 
[PHYSOSCELIS  SL  Farg.     Crabro  p.  Shk.      Crabro  nifiventru.     Pt  72.  12.] 
RH  OP  ALUM  Kirbg.     Cortnopus  St.  Farg.     3  sp.      Crabro  tOriaUt  Fabr. 

Abdomen  with  a  long  knotted  peduncle ;  marginal  cell  with  a  long  terminal 
branch ;  submarginal  and  discoidal  cell  as  in  Crabro ;  max.  palpi  5-,  labial 
S-jointed.     Curtis,  656. 

STIGMUS  Jurine.     St.  ater  Jur.     Jurine,  pL  9.  7. 

Antennae  not  elbowed  ;  two  submarginal  cells,  first  receiving  the  only  recunent 
nerve,  which  joins  the  cubital  about  the  middle  of  the  first  submarginal  cell ; 
second  small ;    two  discoidal  cells ;   stigma  very  large ;  mandibles  elongate, 
tridentate. 
SPILOMENA  Shk.     Crlia  Shk.  oUm.     1  sp.      Stig.  troghdytee  V.L. 

Stigma  very  large ;  two  submarginal  cells»  one  recurrent  nerve  anastomosing  with 
the  first  transverso-Gubital. 
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PEMPHREDON  Fabr.,  Wetiw.     Diodoktus  CurtU.     S  sp.     P.  minuiua  Fabr. 
Clypeua  transverse,  tridentate ;   mandibles  bidentate,  strong ;    two  submarginal 
cells,  each  receiving  a  recurrent  nerve,  second  truncate-triangular ;    labrum 
bidentate.     Curtis,  496. 

Two  submarginal  cells,  eacb  receiving  a  recurrent  nerve,  second  cell  transverse, 
not  petiolated ;  mandibles  bidentate  or  tridentate. 

CEMOMUS  Jur.,  Wetiw.  Pemphrkdoh  Lair.,  Curt.,  Shk.     2  sp.  V^^  J^^^' 

Mandibles  sbort,  strong,  3 -dentate;  abdominal  peduncle  moderate;  upper  wings 
with  two  submarginal  cells,  the  second  square,  the  first  and  second  receiving  a 
recurrent  nerve ;  labrum  entire.    Jur.  pi.  11.  f.  28. 

r  Ckmouus  p.  Jur.f  S!U.  ^ 
DIPHLEBUS  Wesiw.i  Pzhphrbdon  Latr.        12  sp.    FOop.  unieohr  Fabr.  Nee 

l^'DiVEVKas  Westw.  oHm.  J  Jurine. 

Mandibles  elongate,  4-dentate ;  two  submarginal  cells,  the  first  receiving  two  re- 
current nerves ;  three  disooidal  cells ;  abdominal  peduncle  short. 
CERATOPHORUS  Shk.     Psxfhrkdon  p.  K  L.     1  sp.     P.  M<yrxo  V.  L. 
Petiole  of  abdomen  short ;  second  submarginal  cell  widest  towards  the  marginal 
mandibles  $  bidentate. 
MELLINUS  Fabr.     Sphex  p.  D.  G.     2  sp.      Vetpa  arvenaU  Linn.     Curt.  580.  . 
Abdomen  elongate,  narrowed  at  the  base^  first  segment  knotted  at  the  tip ;  tarsal 
pulvillus  large ;  three  complete  submarginal  sessile  cells,  fourth  commenced,  the 
first  and  third  receiving  a  recurrent  nerve. 
PHILANTH US  ^oir.     Semblkphilus  J«r.     1  sp.     Ph.  androgens  Kosm. 

Abdomen  elongate-ovate ;  three  submarginal  ceUs,  second  sessile ;  marginal  cell 
nearly  linear,  acuminate.    Curtis.  273. 
CERCERISJLafr.    Philaktbusp.  Fab.   13  sp.    Sph.  arenaria  lAnn.   Curtis,  269. 
Abdominal  sq^ents  constricted;    three  submarginal  cells,  second  peduncled, 
second  and  third  receiving  a  recurrent  nerve. 

Family  2.     LARRIDJS  Leach. 

LARRA  Fab.     Liais  p.  Fabr.  dUm.     1  sp.  L.  lehnewnoniformtM  F.     Pz,  76.  18, 
Hirsute ;  antennas  filiform ;  marginal  cell  appendiculated  ;  third  submarginal  cell 
narrow,  oblique ;    mandibles  without  teeth ;  abdomen  elongate  ;  metathorax 
long.     My  fig.  82.  14. 
LYROPS  lU.     Tacbttes  Pz.  3sp.?     LarrapompOiformiB  Ps.     Ps.  89.  13. 
Mandibles  with  one  short  tooth  i  abdomen  short,  ovate ;  metathorax  shorter  than 
the  dorsolum. 

MISCOPHUS  Jur.  1  sp.     M.  bieohr  Jur.     Steph.  pi.  42.  f.  3. 

Two  submarginal  cells,  second  petiolated;    mar^nal  cell  not  appendiculated; 
antennae  filiform ;  mandibles  with  one  short  tooth ;  abdomen  ovate. 
DINETUS  Jur.     Pokpilus  p.  Fabr.    1  sp.     D.  pieiut  Jur.     Steph.  pi.  42.  f  4. 
Two  submarginal  sessile  cells ;  antennie  S  moniliform  at  base ;  mandibles  with 
several  teeth  ;  marginal  cell  appendiculated. 

Family  3 .     BEMBE  CIBJE  Leach. 

There  is  no  British  species  of  this  family. 

G 


88  GENERIC  STNOPSI& 

Familj  4.     SPHEGIDJE  Westw. 

Sub&mily  1.     FiampOidu  Westw.     (Pompilidc  LeaelL) 

APORUS  Spin.     1  sp.     Ap,  mueohr  Sp.     Steph.  pL  41.  t  I. 

Two  complete  subnuurgixial  eell%  the  seeond  reodving  two  recurrent 
thorax  long ;  legs  moderate ;  eoUar  quailrate. 
?  CRYPTOCHEILU8  Ftc     Pompilus  p.  Fab.     1  sp.     A.  aammlaimt  F. 

Antenxue  inserted  in  the  middle  of  the  face  ;  three  complete  submarginal  oelb ; 
max.  palpi  much  longer  than  labial ;  labrum  oonoealed.    Fans.  76. 16. 
POMPILUS  Lair.,  Sehiodie.    Psammocharss  Laihr.  oiim.  24  sp.    Sph.  gibba  Linn. 
Thorax  oblong ;  antenne  inserted  nearer  the  mouth  ;  three  complete  submaiginal 
cells ;  marginal  ceU  almost  semicircular ;  aculeus  not  exserted.     Curtis,  838. 
[AGENIA  SehiodU,     PoKHLUsp.  AmcL      Spk,  wxriegaiuM  Linn.     Px.  87.  21.] 
Anterior  tarsi  simple ;  posterior  tibise  finely  pilose,  not  q>ined ;  labrum  enaar- 
ginate  ;  mandibles  bidentate ;  labium  trifid. 
[PRIOCNEMIS  Sekiot^.     Pom pilvb  p.  AmL     Sph.  exailaim  Fabr.    Pk.  86.  la] 
Anterior  tarsi  with  short  spines ;  posterior  tibiae  serrulate  and  apined  1^  ;  mandi- 
bles bidentate. 
[EPISYRON  Sekiodie.     Pokpilus  p.  AueL     S^  r^^  Linn.     Pz.  65,  17.] 
Anterior  tarn  $  pectinated ;  posterior  tibiae  spined ;  labrum  longitudinally  deft ; 
mandibles  long,  iridentate  $ . 
CEROPALES  Lmir,     PoKPnus  p.  Pa»z,     1  sp.     Or.  macmlatmM  F.     Pk.  78L  9. 
Labrum  advanced ;  max.  palpi  long ;  abdomen  short ;  hind  legs  very  long ;  four 
submarginal  cells;  aculeus  exserted.     Curtis  754.,  and  my  fig.  83.  14. 

Subfamily  2.     S^fhegidet  Westw.     (Sphecidae  Xsodt) 

DOLICHURUS  Lair.     Pison  Lair.,  Gen^  nee  Spin.^  Jur.    I  ap.     D.  aier  Latr. 
Mandibles  toothed;   max.  palpi  longer  than  the  labial;    anterior  tarsi 9  not 
spinose;    abdominal  peduncle  very  short;   fimr  submarginal  cdls.      Stcph. 
pi.  42.  f.  1. 
?  PELOPiEUS  Lair,     Scxliphbom  Kluff.     1  sp.  ?     Sph,  tphiftx  Linn.,  Jur. 
Max.  palpi  longer  than  the  labial;    antennas  central;   tarsal  pulvillus  large; 
labial  lobes  equal ;  abdominal  peduncle  long.     Donov.  pL  531. 
SPH  EX  Linn.     Psrsis  p.  Fabr.     1  sp.     Sph,  flampemnit  Jur.    Steph.  pL  '1.  £.  S. 
MaxUlsB  and  labium  short,  reflexed  near  the  tip;  antennae  central;  abdominal 
peduncle  short ;  marginal  cell  nearly  linear ;  three  submarginal  cdls,  second 
submarginal  cell  receiving  the  first  recurrent  nerve. 

AMMOPHtLA  Ktrby.    Pkpsis  p.Linn.    5wp.    Sph.  tabtdoia  Linn.    My  fig.  83. 1. 

Abdominal  peduncle  long ;  maxillae  and  labium  long,  reflexed  in  the  middle  ; 

three  submarginal  cells,  the  second  receiving  two  recurrent  nerves ;  third  sesrile 

smaller  than  the  second. 

MISCUS  Jur,     Ammophila  p.  Lair.     1  sp.     Am,  ca$nputri»  Latr.     Curtis,  604. 

Abdominal  petiole  8-jointed ;  third  submarginal  cell  triangular  and  pedunded. 

Family  5.     SCOLIIDJE  Westw.     (Sootiadas  £sadb.) 

Subfikmily  1.     Scdiides  Westw. 

TIPHIA  Lair.     Bxthtlus  Pz,     4  sp.      T,f«moraia  Pk.     Curtis,  664. 

Marginal  cell  incomplete  in  9 »  t^o  submarginal  cdl%  each  recdving  a  recurrent 
nerve;  mandibles  not  toothed.     My  fig.  84.  1. 
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Subfiunily  2.     Saj^gida  Westw.     (Sapygids  Ltaek.) 
S APYGA  Lair.     Hjbllus  p.  Fabr,     2  sp.     iS^.  puneiata  Klug.      Curtu,  532. 
Anteone  more  or  less  thickened  at  tip ;  eyes  emarginate;  mandibles  broad,  multi- 
dentate  ;  abdomen  cylindrical ;  four  submarginal  cells,  second  and  third  receiv- 
ing a  recurrent  nerve. 

Family  6.     MVTILLWJS  h&ach, 

MUTILLA  Liniu     Sfhu  De  G.     3  sp.     M,  Ewropaa  Linn.     Curtis,  77. 

Antenns  inserted  in  the  middle  of  the  ikce ;  three  submarginal  cells  ^  \  thorax 

$  continuous  and  apterous.     My  fig.  84.  13.  14. 

MYRMOSA  Latr.     Hyljbus  Fabr,     1  sp.     M.  mdanocephaUt  Fabr. 

Four  submarginal  cells (^  ;  thorax^ not  constricted  in  the  middle.     Latr.  Gen. 

pi.  13.  6. 

TENGYR A  Lair.  ^  1  f  T.  SantntaU  Latr.  Ent  Text  B.  pi.  3.  f.  5. 

METHOCA  Latr,  $  MunixA  M  8p.<{  M.  Iehneumanide$  Latr.    Curtis,  329.,  and 

p.  Jwr.  J  L     "^7  ^S*  ^*  19. 

Three  submarginal  cells  ^ ;  thorax  ^  trinodose ;  max.  palpi  elongate. 


Division  3.      Sodalea  Westw.     (Fhilopooa  K,  Heterogyna  p.  Latr,) 

Containing  the  single 

FamUy  FORMICWJE  Leach. 

MYRMICA  Latr,     Manica  /w.     6  sp.     Form,  ndtra  Linn.     Donovan,  503. 
Abdomen  armed  with  a  sting ;  basal  joint  of  antonns  long ;  abdominal  peduncle 
2-jointed ;  max.  palpi  6-jointed ;  mandibles  triangular. 

MYRMECINA  CwrOg,     1  sp.     M.  LatretOti  Curt     Curt.  ^S. 

Basal  joint  of  antennae  very  short  ^ ;  mandibles  wanting  ? ;  abdominal  peduncle 
2-jointed;  max.  palpi  4-jointed,  labial  3 -jointed^;  one  marginal  cell  often  ap- 
pendiculated ;  one  subnuirginal  cell. 
STENAMMA  Wettw,     N.  G.  92.  Steph.  Cat.      1  sp.      N.  G.    Weitwoodii  Steph. 
Basal  joint  of  antenns  long;  abdominal  peduncle  2-jointed,  first  joint  long^ 
knotted;   max.  palpi  4-jointed,  labial  3- jointed;   mandibles  broad,  oblique^ 
5-dentate.     My  fig.  86.  1 1. 
PONE  R A  Latr.     FoamcA  p.  Lair,  o/an.     I  sp.     F.  etmtraeta  Latr. 
Abdomen  armed  with  a  sting ;  abdominal  peduncle  formed  of  one  large  scale ; 
mandibles  triangular ;  eyes  of  neuters  obsolete.     Steph.  pi.  42.  f.  2. 
FORMICA  Linn.     Lasius  p.  Fahr.     12  sp.     J^.  fmea  Linn.     My  fig.  85. 
Sting  wanting ;  l:asal  joint  of  antennas  very  long ;  abdominal  peduncle  consisting 
of  a  single  elevated  scale  ;  max.  palpi  6-jointed,  labial  4-jointed  in  ^  $  9  > 
eyes  distinct     Curtis,  752. 

Division*  3.     Dipbpiayga  Kirby.    (IMploptera  Lair.) 

Family  1.  EUMENW^  Westw.,  Hal.  (Vespide  p.  Leaek.) 

EUMENES  Lair,     Vjbspa  p.  Linn,     I  sp.     Bum.  atrieomu  Fab.     Curtis,  13. 
Abdomen  with  the  basal  segment  narrowed  and  pear-shaped ;  maxills  and  labium 
elongated.     My  fig.  87.  6. 
ODYNERUS  Latr.     STMMoaPHUsf  WemuuL    3  sp.  V,  mnraria  Lbn.   Ps.  53.  9. 

•  The  divinoM  Insectivora  (p.  79.),  Sodales  and  Diplopteryga,  compose  the  first 
»ub$eetion  Prsdones  (described  in  my  Vol.  ii  p.  184.),  but  omitted  in  p.  79. 

f  As  Latreille  gives  the  Linnsan  V.  muraria  as  the  type  of  the  genus  Odynerus 
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j-Ssp. 


Abdomen  ovoid,  eonio ;  basal  segment  shorty  subcampanulate ;  maiiilliB  and  labium 

of  moderate  length ;  antennae  ^  simple. 

fEpiPONK  £tr6y,  oec  Latr, 
OPLOMERUS  We$tw.  \  Oplopus*    Wum,  }.S  sp.      V.  tpinipea  Linn. 

I^Odtkkeus  Shk. 

Dorsal  surfiue  of  the  first  segment  of  abdomen  consisting  of  only  one  piece ; 

posterior  surlhce  of  metathorax  entire,  and  convex  at  the  sides ;  antennse  S 

spiral  at  tips.     Pz,  17,  18. 
ANCISTROCERUS  WemaeL     Odtnjbkus  Curi.     SO  sp.      V.  parieHnus  Linn. 
Dorsal  surface  of  first  segment  of  abdomen  formed  of  two  pieces;  sides  of  meta- 

thorax  angulated ;  last  joint  of  antenne  ^  hooked.   Curt.    137.    My  fig.  87.  i. 

Family  2.      VESPIDJE  Westw.     (Vespids  p.  Leach.) 

VESPA  Linn,  |r«.     6  sp.      V»  wdgarit  Linn.     My  fig.  88. 

Abdomen  ovoid ;  mandibles  broad,  oblique  at  the  Up,  and  toothed ;  dypeus  qua- 
drate, truncate  in  front     Curtis,  760. 

Suhseot.  2.      MeBifera  Latr.  (or  Anthophila  Lair.) 

Family  1.     ANDRENIDJE  Leach.     Proab^le  R&nam.     Me- 
Utta  K.) 

Sub&mily  1.      OhhuOLnffwa  Westw. 

MYLiSUS  Za/r.  nee  JPoftr.    Paosons/vr.    7  sp.    >4pit  oiuMiiiEito  Linn.  Curtis,  373. 

Body  smooth,  naked ;  two  complete  submarginal  cells ;  no  pollinigerous  organs. 
COLLETES  Latr.    Evodla  Panz.     S  sp.     ApiM  tttccincta  Linn.     Curtis,  85. 

Hirsute,  pollinigerous ;  three  complete  submarginal  cells,  second  and  third  receiving 
a  recurrent  nerve. 

Subfiimily  2.     AeuHHngues  Westw. 

SPHECODES  Lair.    Dichroa  lOiger.    4  sp.     Sphex  gihba  Linn.  My  fig.  90.  14. 
Antennae  ^  nodose ;  four  submarginal  cells ;  maxillae  strongly  elbowed;  no  pol- 
linigerous organs ;  labium  straight.     K.  M.  A.  A.,  pL  2.  and  15. 
HALICTUS    Latr.     Mkgilla  p.    Fdbr.     29  sp.     Hyl<eu»  6-einciu9  Fab. 

Pollinigerous ;  central  division  of  labium  longer  than  the  external ;  abdomen  ^ 
with  a  terminal  slit ;  four  subnuirginal  cells.     K.  M.  A.  A.,  pi.  2.  and  15. 

[LASIOGLOSSUM    Curth. 1   sp.  L.  tridngtHum  Curt     Curt  448.] 

Characters  of  Haliotus,  but  with  the  terminal  lobes  of  the  maxillae  more  elon- 
gated and  lanceolate. 
AN DREN A  Fa6r.   Mxlitta**  C.  Kirby.  80  sp.   Apu  cineraria  Unn.   Curt  129. 
Pollinigerous ;  three  complete  submarginal  cells  ;   mentum  long  and  narrow ; 
labium  shorter  than  the  palpi ;  ito  central  division  grooved  ;  antennse  <J  simple. 
CILISSA  Leach.   Andrxna  p.  Latr.  3  sp.  Andr.  hamorrhaidalU  Ps.  Pans.  65.  SO. 
Antennae   ^  subserrate ;  maxiUao  beat  in  the  middle ;   labium  longer  than  the 
palpi. 


(see  Vol.  II.  p.  240.  note,),  I  have  retained  it  as  such.  It  is  congenerous  with 
Odyn,  crassicomis  A:.,  belonging  to  WesmaePs  genus  Symmorphus,  which  name 
must  be  rejected,  being  used  by  Klug  for  a  genus  of  bees. 

*  This  generic  name  Is  employed   by  Laporte,   for  a  genus  of  Lamellicom 
beetles. 
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PASYPOD A  Lair.     Trachusa  p.  Jur.    1  sp.     MeUUa  SwammerdameBa  K. 
Basal  joint  of  posterior  tarsi  very  long,  and  densely  pilose  $  ;  central  labial  lacinia 
lanceolate  and  reflexed  ;  two  submarginal  cells ;  ocelli  in  a  line.     Curt.  S67. 

Family  2.    AFIDM  Leach.    (Abeille  maytni,^  Apis  JC) 

Subfamily  1.     Andrenoides  Latr.    (Panurgides  Westw.) 

PANURGUS  Pam,     Eaiops  Klug,  2  sp.    Apis  ur$ina  Gmel.     Curtis,  pi.  101. 
Antennae  clavate  or  subclavate;    mandibles  acute;   two  complete  submarginal 
cells. 
fiYSTROPHA  Btffer.     Htljsus  p.  Fabr,     1  sp.    Hyl,  spiralis  Fab. 

Antennae  ^  spiral ;  max.  palpi  thrice  as  long  as  the  maxillary  lobe ;  labial  palpi 
with  the  second  joint  twice  as  long  as  the  preceding ;  three  complete  submar. 
ginal  cells.     Panz.    F.    I.  G.  35.  22. 

Subfamily  2.     Denudata  Latr.     (Melectides  Westw.) 

NQMADA  Scopoli.     Apis  Linn.     40  sp.     Apisruficomis  Linn.     Curt  419. 
Elongate,  glabrous ;  marginal  c^  broad ;    labial  palpi  continuous,  maxillary  6* 
jointed. 
MELECTA  LatrnUe.     SrMMoarHA  Kl     1  sp.      Apis  punctata  Fab.    Curt  125. 
Short,  hirsute ;  three  marginal  cells  very  narrow ;  paraglossas  half  as  long  as  the 
labium ;  max.  palpi  short,  5-jointed. 
EPEOLUS  I.<rfre»2Ze.  Nomada  p.  Fa5.    I  sp.  Apis  variegatalAnn.   Curtis,  1.516. 
Short,  glabrous  ;  max.  palpi  minute,  1  -jointed ;  last  joints  of  labial  palpi  oblique. 

Subfiunily  S.     Longilabrts  Westw.  (or  Megachilides  Westw.) 

CiELIOXYS  Lair.     Teachusa  p.  Jur.     S  sp.     Apis  coniea  Linn. 

Abdomen  acute  $ ,  dentate  at  tip  in  ^  ;  poUinigerous  organs  wanting ;  man- 
dibles broad,  toothed ;  max.  palpi  minute,  S-jointed.   Curtis,  B.  E.  pi.  349. 
STELIS  Panz.     Gtrodroma  Klug.     2  sp.      Stdis  aterrima  Pz. 

Short,  ovate  ;  abdomen  not  poUinigerous ;  labrum  oblong,  quadrate ;  mandibles 
triangular-dentate,  max.  palpi  2-jointed.    Kirby,  M.  A.  A.  2.  pi.  16.  f.  9. 
ANTHIDIUM  Fab.  Trachusa  p.  Jur.   1  sp.  Apis  numicata  Linn.   My  fig.  91.  1. 
Abdomen  broad,  subconvex,  dentate  S  >  rounded  and  poUinigerous  ^  i  niax.  palpi 
minute,  exarttculate ;  mandibles  strong,  dentate ;  claws  bifid.    Curtis,  pi.  61. 

OSMI A  Panz.    |  ^^^^^j^^'     1 10  sp.  Apis  bicomU  Linn.     Curtis,  pi.  222. 

Max.  palpi  short,  4-jointed;  mandibles  broad,  irregularly  toothed;    abdomen 
convex  above,  poUinigerous ;  antennie  ^  long ;  tongue  very  pilose. 
MEGACHILE  Latr.    Phtllotoma  DumeriL     10  sp.     Apis  centuneularis  Linn. 
Max.  palpi  short,  2-jointed ;  abdomen  ovate  or  triangular,  flat  above ;  mandibles 
broad,  4-dentate ;  labrum  quadrate.     Curt  218. 
HE RI  APES  Spinola.     Akthidium  p.  Panz.     2  sp.     Apis  truncorum  Linn. 
Elongate ;  mandibles  triangular,  bidentate ;  max.  palpi  2-jointed ;  second  joint 
of  labial  palpi  very  long,  fourth  obsolete ;  abdomen  poUinigerous  beneath ; 
dentate  in  S  •     Curt  504. 
CHELOSTOMA  Latr.    Anthidium  p.  Panz.     1  sp.     Apis  fiorisomms  Linn. 
Elongate,'  subcylindric  ;    mandibles  triangular,  bidentate  ;    max.  palpi  minute, 
3-jointed ;  two  complete  submarginal  cells ;  labial  palpi  4-jointed.    Curt.  628. 

CERATINA  iofr.  {  ^^^^.f ^^  }  In-     Api.  .^nU^  Vill. 
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Oblong;   antenns    subcUvate;    liiandibles   tridentate;    abdomen    not    wooDj 
beneath ;   labnim  abort;  max.  palpi  6-,  labial  S-jointed.     Mj  fig.  91.  19. 

Subfiunily  4.     SeopuHpedea  Latr.     (Anthophoridea  Weatw.^ 

EUCERA    Scopdii.    Ansrxna  p.  Panz.     4  sp.    Api*  longieomU   Linn. 

ParagloasK  setiform,  as  long  as  the  labial  palpi,  frhich  are  4-jointed ;  anteniue^ 
nearly  as  long  as  the  body ;  max.  palpi  6-jointed ;  two  complete  submaigindl 
cells.    Kiiby,  M.  A.  A.  2.  pi.  17.  f.  3,  4. 

ANTHOPHORAi^.  {£^^^^^Yjlr!^^^  }^^'     ^P^  return  Linn. 

Three  complete  submarginal  cells  of  equal  siae ;  labial  palpi  with  tbe  third  joint 
affixed  obliquely ;  max.  palpi  6-jointed ;  intermediate  legs  ^  with  long  brudiea 
of  hair.     Curt  357. 
SAROPODA  Z<i<r.    Heuofhila  Khtg,    5  sp.  JpU  rotundaia  Vanz.    Curt.  361. 
Paragloosa   much  shorter  than  the  labial  palpi  ;  max.  palpi  4-jointed ;  labiai 
palpi  straight ;  three  complete  submarginal  cells. 
7XYLOCOPA  Latr,   Ckmtris  p.  Fabr,     I  sp.?  ApiavhUuea  Fab. 

Broad,  bombiform,  hirsute ;  mandibles  $  obtuse ;  labnim  short,  densdy  cilisted  ; 
three  complete  submarginal  cells ;  second  triangular.   Kirby,  M.  A.  A.  S.  (4. 17* 
t  9. 
MELITTURGA  Latr,    Eucxka  p.  Latr,  oHm.   1  sp.     M,  ehvicomu  Latr. 
Abdomen   elongate-ovate  ;    max.   palpi  6-jointed ;    antenn«  ^  short*  oUvate ; 
labial  palpi  straight.     Latr.  Gen.  t.  14.  f.  14. 

Subfiunily  6,     SoeiaU$  Latr.  (Apides  Westw.") 

BOMBUS  Latr,     Bakmus  Jur,     37  sp.     Apia  muaeorum  Linn. 
Hind  tibia  spurred ;  pollinigerous  i  two  last  joints  of  labial  palpi  minute^  ob- 
lique.    Kirby,  M.  A.  A.  S.  pL  18. 

APATHUS  7V««,..   [IZ'J^^Zfk  MSS.  }  ^ ''     ^P^  "P^  Frf„. 

Hind  tibiae  spurred ;  pollinigerous  organs  wanting.     Curtis,  468. 
APIS  Linn.  ^.  — >-~  1  sp.     Apis  mdUfica  Linn.     My  fig.  93.,  and  Curtis  769L 

Hind  tibiae  not  spurred ;  basal  joint  of  hind  tarsi  of  neuters  striated. 


Order  VIIL     STREPSIPTERA  Kirby,    (Rhipiptbra  LatreiUe,)  Com. 

posing  the  single 

Family  STYLOPIDJE  Kirby. 

STYLOPS  Kirhy 5  sp.  St,  Mdittm  K.    My  Vol.  I.  firont.  f.  6. 

Eyes  pedunded ;  antenns  6-jointed,  flattened,  third  producing  a  Tery  laige  flat 
lobe.     Curtis,  226. 
ELENCHUS  Cnrtia.     Sttlops  p.  £tyiy.  1  sp.     St.  tentdeomii  K.     Curtis,  385. 
Eyes  sessile ;  antenns  5- jointed,  long,  slender ;    third  j<»nt  produced  into  a  lon^ 
slender  appendage. 

HALICTOPHA6US  Dak,  1  sp.     H.  Curtim  Dale.    Curtis,  433. 

Eyes  peduncled ;  antennae  7-jointed  ;  third  and  three  following  joints  producing 
a  flattened  branch. 
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Order  IX.    LEPIDOPTERA  Linn.    (Glossata  Fahr»^ 

Sect.  I.     RROPALOcBaA  Dumeril,  Bdv,    (DUarmi  Latr.    PapUio  Linn. 
PapUumidm  ^otA) 
Subsect.   1.     Nmdi  Westwood. 

FamUy  1.     PAPILIONID^  Leacb.     (Hezapoda  Latr,     Chi- 
Iqgnathiibnii  Stirps  Harwf* ) 
Subfiunily  1.    Popift'oauiM  Westw.  (  Equitet  and  Hdicomi  Lina. } 
PAPILIO  Linn,     AHAKTssns  IMm,  2  sp.   Pap,  Machaon  L.     Curtis,  576. 

Hind  wings  tailed ;  labial  palpi  very  short ;  larva  with  a  nuchal  fork. 
DORITIS  Fab.     Paevassius  Latr.     1  sp.     P.  JpoUo  L.     DonoT.  pL  43S. 
Hind  wings  rounded ;  labial  palpi  moderate ;  larva  with  a  nuohal  fork ;  chry- 
salis follieulated. 

Subfamily  2.     Pierides  Westw.  (Danai  Linn.) 

PIERIS  Lair.     Lkocokxa  DonxeL     1  sp.     P.  CrattBgi  L.     Curtis,  360. 
Wings  rounded^  almost  denuded  of  scales ;  club  of  ant^nns  compressed ;  second 
and  third  Joints  of  labial  palpi  equal. 

GONIAPTERYX  ITutw.  {^°^']|^^^}l«P-  P.ShamUL.  Curti.,  173. 

Wings  angulated ;  antenns  short,  clavat^  tufted  at  base. 
COLIASFo^.     Pmisp.  5cftr.     4sp.?     P.  HyaUlu     Curtis,  242. 
Hind  wings  rounded ;  antennse  short ;  dub  gradual ;  last  joint  of  labial  palpi  mi- 
nute ;  ungues  deeply  bifid. 
PONTIA  FaJbr.     Pixais  p.  Boi$dw.     7  sp.?     P.  JBrasncm  L.     Oonov.  pi.  446. 
Hind  wings  rounded ;  fore  wings  trigonate,  squamose ;  club  of  antennsB  com- 
pressed ;  last  joint  of  labial  palpi  longer  than  second. 
MANCIPIUM  Hubn,9  Stepk.     Avthocharis  Bdv.     2  sp.     Pap.  eardamines. 
Wings  varied  beneath;  fore  wings  rounded  at  tip;   last  joint  of  labial  palpi 
shorter  than  the  second.     My  fig.  96.  i. 
LEUCOPHASIA  Sieph.     Pixais  p.  Lair.     1  sp.     P.  sinapU  L. 

Wings  suborbicular ;  disooidal  cell  small,  basal;  labial   palpi  short,  flat;  first 
joint  very  large ;  last  very  smaU.     Donov.  pi.  280.  f.  2. 

Family  2.     HELICONIIDJE  Swainson.     (There  is  no  British 
species  belonging  to  this  fiunily.) 

Family  3.     NYMPH AL IDJE  Swainson.     (  Nymphalis  Linn, ) 
Sub&mily    1.        NymphaUdes  Westw.      {Chi'opodiform    SHrpt 
Horsfield.) 

VANESSA  Fab,     HAKAnaTADXs  Hub.     7  sp.     Pdp.  To  Linn.     Curtis,  96. 

Antennae  abruptly  clubbed ;  eyes  very  pubescent ;  fore  wings  angular. 
CTNTHI A  Fabr.     Vanxssa  p.  CnrOs,     2  sp.     P.  eardui  Linn.    Donov.  pL  292. 
Antennas  abruptly  clubbed,  compressed ;  eyes  very  pubescent ;  wings  scalloped, 
anterior  sub&lcate. 
APATURA  Fabr.     Ntvthalis  Lair.     1  sp.     Pap.  Iris  L.    Curtis,  338. 
Antennas  gradually  clubbed ;   club  nearly  straight ;    eyes  naked ;  labial  palpi 
slender ;  hind  wings  scalloped. 
LIMENITIS  Fabr.     NncraAUs  Lair.     1  sp.     Pop.  CamiUa  L.     Curtis,  124. 
Antennai  gradually  clubbed ;  eyes  pubescent ;  fore  wings  rounded  at  the  end. 
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ARGYNNIS  Fdbr.     DaTADKs  Hvb.     4  sp.     Pap.  Paphia  L.     Curtis,  290. 

Antennae  with  a  short  abrupt  club ;  eyes  naked ;  wings  broad ;  head  large. 
MELITiBA  jFVxir.    Lkkoniades  Huft.     6  sp.     Pdp.  Cinxtah.     Curtis,  386. 

Antennae  with  a  short  abrupt  compressed  club ;  eyes  naked ;  fore  wings  eloogat^ 
triangular ;  head  moderate. 

Subfamily  2.        Hipparchiides  Westw.     (Satyride§  BoisduraL 
Thyaamuriform  SHrps  Horsfield.) 

H I PPARCH I A  Foftr.     SATraus  I^ofr.     16  sp.     Pap.  Megeral^      Curtis,  205. 
Antennas  with  an  elongate,  compressed,  and  curved  club ;  head  small ;  wings  more 
or  less  rounded. 

Family  4.     ER  FCINIVJE. 

HAMEARIS  Hub,     Nxkkobius  Sieph.     1  sp.     P<q}.  Lucina  L.     Curtis  316. 
Eyes  pubescent ;  palpi  short ;  fore  1^  spurious  in  ^ ,  perfect  in  ^  - 

Family  5.     LYCJENID^  Leach.     (Polyommatidae   Swainmu 
Vermiform  Stirps  Honf.) 

THECLA  Fabr.     Ltcjbma  p.  Och*.     5  sp.     Atp.  Beiuke  L.     Curtis,  264. 

Club  of  antenna:  elongate ;  eyes  pubescefit ;  hind  wings  generally  tailed. 
LYCiENA  Fabr.     Poltommatus  Lair.     5  sp.     P<^.  Phlcmu  L.     Curtis,  12. 

Club  of  antennae  ovate ;  eyes  naked ;  hind  wings  not  tailed. 
POLYOMMATUS  Latr.    Aaous  p.  Scop,    13  sp.     P.  Aritm  L.    Lewin,  pL  37. 
Club  of  antennae  abrupt,  compressed ;  eyes  pubescent  or  naked ;  wings  entire ; 
posterior  obsoletely  denticulated. 

Oht.    P.  argiolus  and  Alsus  belong  to  Dr.  Horsfield*s  subgenus  Pithecopc 

Subsection  2.     InvciuH  Boisduval.     Containing  the  single 

Family  1.  (or  6.)  HESPERIW^  Swainson.      (Anopluriform 
Stirps  p.  Horsf. ) 

THYMELE  Fabr.     Thavaos  Bdv,     2  sp.     P.  Taga  L.     Lewin,  pi.  45.  f.  3,  4. 
Club  of  antenna:  curved  and  fusiform,   not  hooked ;  fore  wings  rounded  pos- 
teriorly. 
PAMPHILA  Fabr.     SrsaoPEs  Bdo.     7  sp.     P.  Comma  L.     Curtis,  442. 

Club  of  antennae  abrupt,  fusiform,  and  hooked  at  the  tip ;  fore  wings  nearly  tri' 
angular. 

Sect   II.     HxTKROCERA  Boisduval. 

Family  1.      SPHINGIDJE    Leach.     (Sphingidae    and    Seuidae 
Steph.) 

SMERINTHUS  Latr.     Laothok  Fcbr.     3  sp.     Spk.  oeOlaia  L.     Curtis,  48S. 

Wings  angulated ;  spiral  tongue  short. 
ACHERONTIA  Ochs.     BaACHTOLossA  Bdv.     1  sp.     Sph.  Atropot  L. 

Wings  entire,  acute ;  spiral  tongue  short     Curtis,  147. 
SPHINX  Linn.     EuMoaPHJB  Hub.     6  sp.      Sph.  Liguttri  L.     Curtis,  195. 

Wings  entire,  acute ;   spiral  tongue  very  long ;  fantennae  not  clavate ;  labial  palpi 
robust 
DEI  LE  PHIL  A  Ocha.     SpEcranM  p.  Scop.    3  sp.     Sph.  Euphorbias  lu     Curt  3. 

Wings  entire,  not  subfalcate ;   spiral  tongue  long  ;  labial  palpi  robust;  anteooc 
clavate ;  neck  of  larva  not  retractile. 
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DAPHNIS  fftdm,     Sraurx  Linn.     I  sp.     Sph,  Nerii  L.     Curtis,  6S6. 

Wings  entire,  acute,  posterior  slightly  lobed  ;  spiral  tongue  long ;  antennae  and 
labial  palpi  slender ;  caterpillar  with  the  neck  retractile. 
METOPSILUS  Duncan,     Edmoephjb  Hub.     3  sp.     Sph.  Elpenor  L. 

Fore  wings  subfalcate ;  antennae  obscurely  clavate  ;  spiral  tongue  long ;  neck  of 
caterpillar  retractile.     DonoT.,  pi.  122. 
MACROGLOSSA  Ochs.     Scsia  p.  Fabr.    1  sp.    Sph,  Stellatantm  L.  Curt.  747. 

Wings  squamose ;  apex  of  abdomen  strongly  tufted. 
SESIA  Fabr,     Macroglossa  p.  OcAt.     2  sp.     iSjpA.  funformU  L.     Curtis,  40. 

Wings  partially  hyaline ;  abdomen  tufted  at  the  extremity. 

FamUy  2.      URANIIDJE  Westw. 

(There  is  no  British  species  of  this  family.) 

Fanuly  3.     ANTHR  O  CERIDJE  Westw.     (Zygsnids  Steph. ) 

I  NO  Leach.     Paocais  Fabr.     1  sp.     Sph,  StaHcea  L.     Curtis,  396. 

Antennae  straight,  ^  bipectinated,  9  simple  >  posterior  tibiae  not  spurred. 
ANTHROCERA  ^bop.     Zrams a  Fab.    5  sp.     1^  JUipenduhB  h.     Curt  547. 

Antennae  with  an  abrupt,  bent,  fusiform  club ;  posterior  tibiae  spurred. 

Family  4.     JEGERIWJE  Steph.     (Sesiades  Lair.) 

^GERIAJPb^.     Tkochiiajjm  Steph.,  Curt.    2sp.    Sph.  apiformit  h.    Curt  372. 
Maxillae  very  short ;  abdomen  robust ;  antennae  abbreviated. 

TROCHILIUM  &op.    [^^^^^,,Curt.]   ^ 'P-  Sph.  Hp^fomU.  I.. 

MaxilUe  elongated ;  abdomen  slender ;  strongly  tufted ;  antennae  long,  slender. 
Curtis,  53. 

Obe.  Mr.  Newman  has  separated  this  genus  as  follows :  —  Pyropteron  iV«, 
type  S.  chrysidiformis ;  Bembeeia  jETtcfrn.,  type  Sph.  Ichneumoniformis ; 
Synantbedon  Hubn.,  type  Sph.  (Estriformis ;  Trochilium,  type  Sph.  ti- 
puliformis  Xt'im. ;  Conopia  Hubn,,  type  Sph.  culicifonnis ;  Paranthrene 
Hubn.f  type  l^h.  vespiformis  Linn.  (Aailiformis  Haw.y 

Family  5.     HEPIALWjE  Steph.     (Hepialites  Lair.,  R.  An.) 

HEPIALUS  Fab.     Hbpiolus  IU.    5  sp.     Ph.  HumuU  L.     Curt.  185. 

Labial  palpi  obsolete ;  antennae  subfiliform,  much  shorter  than  the  thorax. 
COSSUS  jFVi&r.     Hepialus  p.  Schr.     I  sp.      C.  Kgniperda  Fab.     Curt  60. 
Labial  palpi  erect;  antennae  setaceous,  as  long  as  the  thorax,  denticulated  to 
the  tip  ^  9 . 
ZEUZERA  Latr.     Cossus  p.  Fabr.     1  sp.     PA.  .SeeuU  L.     Curt.  722. 

Labial  palpi  very  small ;  antennae  ^  bipectinated  from  the  base  to  the  middle,  ^ 
simple. 

Family  6.     BOMBYCIDJE  Steph.    (Bombycites  Latr.,  R.  An.) 

SATURNIA  Schr.  Attacus  Germar.  Isp.  PA.  Pawmia  minor  It.    Don.  pi.  1.  254% 

Wings  entire,  ocellated ;  joints  of  antennae  with  two  internal  and  two  external 

pectinations. 

ERIOGASTER  Germ.   Gastaopacha  £.  OcAa.    isp.    Ph.laneatrit'L.  Don.  310. 

Wings  entire ;  fore  wings  subdiaphanous,  elongated,  with  a  central  white  spot ; 

larve  gr^arious ;  eggs  covered  with  down. 
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1^(ECIL0CAMP A  Steph.    Lasiocampa  p.  Xm.  1  ftp.  PA./ioptiK  L.  Donor.  307. 
Wings  entire ;  fore  wings  subdiaphanous,  elongate,  without  a  central  spot ;  vpex 
of  abdomen  of  females  not  tufted ;  larva  solitary ;  ^gs  naked. 

Obi,  Cnethoeampa {St.) processionea and C Fityocampa are donbtlul oatiTefc 
CLISIOCAMPA  Curt    Gasteopacba  £.  y.  Ocht.     S  sp.     Ph,  Nautria  L. 
Wings  entire,  short ;  hind  wings  suhtruneate,  subacute ;  antenna  short ;  larre 
gregarious ;  eggs  arranged  in  a  spiral  coiL    Curt  229. 
TRICHIURA  Sieph,    Lasiocakpa  p.  Sekr.    1  sp.    Ph.  CraUe^  L.    Donor.  1J7. 
Wings  entire,  rounded,  obtuse,  opake ;  antenns  straight ;  tail  strongly  tufted  in 
both  sexes. 

LASIOCAMPA  &Ar.  GAsxaoPACHA  C.  D.  OcA«.  4  sp.  Ph.  Qnereus  h.  CwcUlSl. 
Wings  entire,  opake ;  joints  of  ^  antenna  strongly  bipectinated ;  tail  seareely 
hirsute. 
ODONESTIS  Germ,  Gastkopacha  B.  Oeht,  1  sp.  Ph.  Pottdoria  L.  Donor.  i4& 
Fore  wings  entire,  acute  at  the  apex,  posterior  slightly  denticulated ;  labial  palpi 
elongated. 
DENDROLIMUS  Germar.    Eutricha  Sieph,    1  sp.    PA.  Pini  L.    Curtis,  7. 
Hind  wings  denticulated ;  labial  palpi  rather  short ;  antennae  short,  nearly  straight ; 
larva  with  a  tubercle  on  the  eleventh  segment. 
GASTROPACHA  OcAs.  Lasiocakpa  p.  SbAr.  1  sp.  Ph.QuerdfiUalj.   Curt.  24. 
All  the  wings  dentate ;  labial  palpi  elongate ;  antennae  curved. 

Family  7.     ARC TIWJE.     ( Pseudo-Bombyces  Latr. ) 
Subfamily  1.     Notodontides  Westw. 
STAUROPUS  Germ,    Haaptia  Ocha,    1  sp.    PI.  Fagi  L.     Curt.  674. 

Fore  wings  narrow,  with  raised  tufts  on  the  disc ;  antenna  ^bipectinated,  except 
at  the  tip ;  larva  with  the  second  and  third  feet  long,  and  with  two  alender 
anal  appendages. 
PYG^RA  Ocha.     La&ia  p.  Schr,     1  sp.     Ph,  bucephala  L.     Curt.  53a 

Apex  of  wings  subdenticulated ;   posterior  margin  of  fore  wings  not  lobed  ; 
thorax  crested ;  antenna  $  setose ;  larva  cylindrical,  pilose. 
CLOSTERA  Hoff.     Pyomka  A.  Ochs.     5  sp.     Ph,  curtuia  L.     Curt.  705. 
Wings  entire ;  thorax  crested  ;  antenna  bipectinated  S  ^i  larva  with  a  taberde 
on  the  third  and  eleventh  segments. 
NOTODONTA  Och$,  PriLonoims  p.  Hub,  4  sp.  Ph,  dromedarim  Im  Curt.  7S9. 
Fore  wings  slightly  denticulated  at  the  tip»  inner  margin  with  a  tuft ;  thorax 
not  crested ;  antenna  ^  bipectinated ;  larva  with  conical  dorsal  tubercles. 
LEIOCAMPA  AipA.  Notodomta  C  OeA«.    2  8p.  Ph,  dieteeoln  Donov.  239.  f.I. 
Fore  wings  slender,  rather  ^ute,  inner  edge  with  a  tuft;  antenna  ^  slightly 
pectinated  ;  thorax  not  crested ;  larva  naked,  with  a  small  tubercle  on  the  anal 
segment. 
LOPHOPTERYX  Sieph.     Notodokta  B.  Ocha.    3  sp.    PA.  Camdina  L. 

Thorax  crested  behind;  fore  wings  strongly  denticulated,  inner  margin  with  a 
tuft ;  larva  slightly  hairy,  with  an  anal  tubercle.     Donov.  pi.  183. 
PTEROSTOM  A  Germ.  Okthokhivia  Bdo,  1  sp.  PA.  po/jptaa  L.  My  fig.  106.  -«. 
Labial  palpi  greatly  elongated ;  thorax  crested ;  inner  margin  of  fore  wingi  with 
two  tufts ;  larva  naked,  smooth. 
PETASIA  SfapA.    AsTBROscopus  J9cfo.    1  sp.    Bo.caaameaF,    Donor.  397.  f.  2. 
Labial  palpi  short ;  fore  wings  entire,  with  a  tuft  of  scales  on  the  inner 
larva  naked,  fleshy,  with  the  anal  segment  gibbose. 
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PERIDEA  Steph.    Notodoiita  D.  Oehs.    I  sp.   Bo.  werrata  ThunK  Donov.  859. 
Wings  subduphanoos  and  elongate,  fore  wings  with  a  single  tuft  on  inner  edge ; 
antennn  serrated ;  lanra  sphingiform. 
DRYMONIA  Hubn,     Chaomia  SL     S  sp.     Noei,  RoborU  F.     Curt.  755. 
Antennie  S  bipectinated,  $  subserrate ;  fore  wings  entire,  with  a  little  tuft  of 
scales ;  thorax  Tery  slightly  crested. 
PTILOPHORA  Sieph.    Notodomta  D.  Oefu.    1  sp.     Bomb,  plumigmi  W.  V. 
Wings  subdiaphanous,  pubescent ;  abdomen  tufted  in  ^ ;  antennas  ^  with  very 
long  pectinations ;  larya  smooth,  naked.     Curtis,  328. 
CERUR A  SScAr.     Dica,AVjjRA  Latr.     9sp.     PA.  omnia  L.     Curtis,  19S. 

Thorax  not  crested;  wings  subhyallne,  upper  pair  long;  max.  palpi  distinct; 
larva  with  two  anal  filaments. 
EPISEM A  OcA«.    GaAmiPHoaA  p.  Htffr.   1  sp.  Ph,caruleoeephalalM  Donov.  100. 
Wings  entire;  thorax  crested;  maxillae  short,  filamentous;  antennae  sub-elongate, 
straight ;  larvsB  cylindrical,  not  tubercled. 
ENDROMIS  Ochi.     DoayitUA  Leach.     1  sp.     Ph,  versicolor  L.    Curtis,  434. 
Antennae  bipeotinated  in  both  sexes ;  body  thickly  clothed  with  hairs ;  wings  very 
ample  and  transparent ;  lanra  sphingiform,  with  an  anal  tubeide. 

SubfiunilyS.     ^rch'tctes  Westw.     {ArcHida  Steph,) 

LIMACODES  Lair.    Apoda  ffaw,    1  sp.    BTep,  Tesiudo  F.    Donov.  pi.  76. 
Wings  opake,  elongate,  posteriorly  rounded ;  antennae  simple ;  maxillae  obsolete ; 
palpi  short. 
HETEROGENEA  ITtr.  Hcpialus  Fa6.  1  sp.  H.aeettusW.y.  Steph.pl.l7.f  3. 
Antennae  ^  simple;  wings  triangular,  posteriorly  subtruncate,  opake;  maxilUe 
obsolete  ;  palpi  very  minute. 
FUME  A  Haw.     Pstche  p.  Curt.    5  sp.     B.  puBa  Esp.     Curt.  332. 

Trophi  obsolete ;  wings  subdiaphanous,  rounded,  very  pilose,  f  i^iterous ;  ao* 
tennie  $  strongly  pectinated,  about  SO-jointed. 
PSYCHE  Schr.     Nudaria  p.  Haw,     1  sp.     N.futca  Haw.     St.  pi.  18.  £  3, 4. 
Trophi  obsolete;    wings  subdiaphanous,  not  squamose,  elongate,  subacute,  f 
apterous. 
[THYRIDOPTERYX  Sieph.     Sphinx  Haw.     I  sp.     Sph.  Ephemeraformie  H. 

Steph.  in  Ent  Trans.  L  pi.  10.  f.  1.] 
NUDARIA  Haw.     Ph.  Attacus  L.     S  sp.     I^  mundana  L.     Curt  400. 
Maxillae  much  longer  than  the  head ;  wings  diaphanous,  pilose,  short ;  antenns 
simple  in  botii  sexes. 

Obt*  The  six  preceding  genera  are  not  at  all  typical  of  this  subfamily,  but 
I  have  placed  them  in  this  situation  in  order  to  maintain  the  passage  firom 
the  slender-bodied  tiger  moths  to  the  Lithosiidae  unbroken.  Whereas  in 
Stephens's  arrangement  they  interrupt  this  chain,  whilst  in  Curtis^s 
Guide  they  are  thrown  out  of  the  family  after  the  Lithosiidae. 

HYPOGYMNA  Hubn,     Lakia  p.  Schr,     1  sp.     PA.  ditpar  L.     Donov.  163. 
Maxillae  obsolete ;  wings  opake ;  antennae  pectinated  in  both  sexes ;  first  joint  of 
labial  palpi  minute ;  abdomen  9  with  a  brush. 
PSILURA  Steph.     Hvpootkna  Curt.     1  sp.     PA.  monacha  L.     Curt.  767. 
Maxills  obsolete ;  wings  opake ;  antenns  pectinated  in  both  sexes ;  basal  joint  of 
labial  palpi  ekmgate-clavate  ;  abdomen  f  pointed. 
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OR6YIA  Ochi.     Laaia  p.  Sehr.     S  sp.     PA«  antiqua  L.     Curt.  370. 

Maxillae  obsolete ;  wingg  opake,  abort,  triangular  ^ ,  almost  obsolete  $  ;  antenns 
S  strongly  bipectinated,  $  serrated ;  labial  palpi  biarticulate,  claTate.  '. 
DASYCHIRA  Steph.     Laria  Sehr,     2  sp.     PA.  ftuedina  L.     Donov.  576.1 
MaxillsB  obsolete ;  anterior  tarsi  very  pilose ;  wings  elongate,  opake ;  l^s  ahortt 
stout,  pilose ;  palpi  very  short. 
DEMAS  Steph,     Colocasia  Ochg,     1  sp.     Ph,  CoryH  L.     Donor.  909. 

Maxillae  short,  subspiral ;  wings  opake ;  thorax  crested ;  antenne  slightly  pecti- 
nated. 
LEUCOMA  Sieph.     AacriA  Ctcif.     2  sp.     JPk,  SalieU  L.     Donov.  30. 

Maxillae  short;  wings  subdiaphanous ;  body  unspotted ;  palpi  short,  rather  di- 
Tergent ;  abdomen  $  not  tufted. 
LiBLIA  Steph,     AacriA  p.  Curt,     1  sp.     So,  eanom  Hb.     Curt.  68. 

Maxilbe  short ;  wings  subdiaphanous ;  body  unqiotted ;  palpi  elongate,  project- 
ing ;  antennas  moderate,  shorter  in  $ . 
PORTHESIA  Stepk.     Laria  p.  Sehr,      2  sp.     PA.  ehryaorrheta  L.     Donov.  la 
Maxillae  distinct;  wings  opake;  thorax  not  crested;  body  not  spotted;  tail  ^ 
thickly  tufted,  ^  with  a  downy  mass ;  antenne  short. 

Trophi  minute ;  antennae  strongly  pectinated ;  fore  wings  sublanceolate^  densely 
squamose  ;  abdomen  with  a  large  tuft  of  hairs.     Curt.  336. 
SPILOSOMA  Steph,     Arctia  p.  Sehr,     5  sp.     PA.  lubrieipeda  L.     CurL  92. 
Maxillae  short ;  wings  opake ;   body  spotted ;  basal  joint  of  palpi  longer  than 
second,  third  short,  ovate. 
CYCNIA  Hub,     DiATHORA  Steph,     1  sp.     P^.  mendica  L.     DonoT.  388. 

Maxillae  short ;  wings  subdiaphanous,  sub-abbreviated ;  body  spotted ;  palpi  dis- 
tinct, squamose,  with  last  joint  as  long  as  second. 
PHRAGMATOBIA  5;tepA.     Arctia  p.  ^'cAr.     1  sp.     I^  fuUffino§a  L,    Don.SO. 
Maxillae  short ;    wings  subdiaphanous ;   body  spotted ;    palpi  scarcely  distinct, 
pilose  ;  antennae  short,  nearly  simple  in  both  sexes. 
PENTHOPHORA  Germar,     Liparis  p.  OcAa.    1  sp.    P.  nigricant.     CurL  213. 
Maxillae  obsolete ;  wings  subdiaphanous,  clothed  with  minute  scales ;  body  robust, 
$  with  abbreviated  wings ;  labial  palpi  thick,  porrected. 
ARCTIA  ScAr.     ErrRKnA  p.  OcAa.     2  sp.     PA.  caja  L.     Donov.  pi.  15. 

Maxillae  short ;  wings  opake ;  thorax  not  crested ;  basal  joint  of  palpi  longer 
than  second,  third  subacute ;  body  robust. 
EUTHEMONIA  Ste,     Evprspia  OcAa.     1  sp.     PA.  Rus$vkL  L.     Curt.  21. 
Maxillae  short ;  wings  opake ;  body  rather  slender ;  basal  joint  of  palpi  shorter 
than  second,  third  cylindrical. 
NEMEOPHILA  St»,     Chelonia  p.  God,  I  sp.     PA.  PUuUaginU  L.     Don.  134. 
MaxillaB  short ;  wings  opake ;  thorax  not  crested ;  palpi  very  short ;  basal  joint 
shorter  than  second,  third  globose ;  body  rather  slender. 
HYPERCOMPA  JETttb.?       Callimorpra   p.   Lot,       1  sp.       PA.   DonUnmXa  I«. 
MaxillflB  much  longer    than    head ;    wings   densely  squamose ;   antenne  ^    $ 
simple.     Donov.  141. 

Family  8.     LTTHOSIWJE  Stephens. 
CALLIMORPHA  Lair,     Ljthosia  p.  Haw.    2  sp.    PA.  JdcobtM  L.      Curt  499. 
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Fore  wings  fubtrigonate,  not  subtruncate ;  palpi  S-jointed,  second  and  third  Jointa 
subequal;  antenne  $  subciliated. 
DEIOPEIA  iSSTepA.    Euchxlia  J9</«.     1  sp.     J%.  ptc&Aefla  L.     Curt.  169. 

Fore  wings  oblong,  subtruncate ;  palpi  S-jointed  ;  labial  palpi  much  longer  than 
the  head,  last  j<nnt  short,  oTate,  hind  wings  subdiaphanous ;  antennas  simple 

EULEPIA  Curt,     Extoia  Bdo.     2  sp.     PA.  erihrym  L.     Curt.  56. 

Fore  wings  oblong,  subtruncate ;  labial  palpi  S<-jointed,  two  apical  joints  equal ; 
maxillie  not  much  longer  than  the  head ;  antennas  S  bipectinated. 
LITHOSIA  Fab.     Ph.  Noctua  X.     10  sp.  Th.  quadra  L.     Curt.  35. 

Fore  wings  oblong ;  labial  palpi  2-jointed,  basal  joint  very  large. 
6NOPHRIA  Stepk,     Lrhosia  p.  Fabr,  1  sp.    PA.  ruMeoBis  L.    Don.  S50.  f.  3. 
Fore  wings  oblong;  palpi  3-jointed;  maxillas  much  longer  than  head;   hind 
wings  opake ;  body  short. 
SETINA  Ste.     LiTHOsiA  p.  Fab,     S  sp.     PA.  irroreOa  F.     St.  pi.  17.  f  I. 
Fore  wings  subtrigonate ;  palpi  S>jointed,  third  joint  much  shorter  than  second ; 
hind  wings  broad ;  antennae  simple  <?   $ .    • 

Family  9.     NO CTUIDJE  Steph. 

TRIPH-ffiNA  Ochg,     Ph.  Noctua  L.     7  sp.     Fh.  N.  pronuba  L.     Curt  348.  ' 
Fore  wings  bistigmatiferous ;  palpi  ascending ;  wings  incumbent,  entire ;  thorax 
not  crested ;  body  flat ;  antennas  simple. 
CERIGO  St,     PoLiA  D.  Oeh»,     1  sp.     No,  texta  Esper.  4.  pi.  108.  f.  6. 

Fore  wings  rather  broad,  obtuse,  brownish  ;  posterior  yellowish  ;  palpi  ascending ; 
thorax  with  a  bifid  crest  behind,  and  cucullated  in  front. 
LYT-ffi A  Stq)h,     Atahmjl  p.  Ochs.     1  sp.     No,  umbrom  Hubn.  f.  456, 457. 
Fore  wings  horizontal,  narrow,^ shining,  with  transyerse  lines;  thorax  not  crested, 
squamose ;  palpi  slightly  ascending. 
CHARiEAS  Steph,     Aoeotis  p.  OcAa.    '9sp.     No.  cetpitu  W.  V.     Hb.  f.  428. 
Thorax  not  crested ;  antennas  S  pectinated  ;  maxillae  elongated ;  palpi  very  short, 
porrected,  not  ascending ;  wings  more  or  less  denticulated. 
CERAPTERYX  Curl.     Charjsas  p   .Sif.     1  sp.     FH,  B,  Graminis  L,   Curt  451. 
Palpi  short,  ascending ;  wings  obtuse,  slightly  deflexed ;  body  short ;  antennae  ^ 
pectinated,  nearly  to  the  tip. 
RUSINA  Stej^     Agrotis  p.  OcAa.     1  sp.     B.  femginea  Esper.  3.  pi.  47.  f.  5,  6. 
Antennae  $  strongly  bipectinated,  $  ciliated ;  body  slender ;  fore  wings  broad, 
rounded  at  shoulder ;  palpi  ascending ;  thorax  subcrested. 
AGROTIS  Hvbn,    Bombtx  p.  Etper,    28  sp.    N  tegetum  W,  V.  pi.  I.  a.  b.  f.  3. 
Wings  horizontal ;  fore  wings  tristigmatiferous,  entire ;  palpi  ascending ;  antennae 
^  pectinated ;  thorax  not  crested. 
GRAPHIPHORA  Bvbn.      Agrotis  p.  OcAa.      20  sp.      PA.  N  C,  nigrum  L. 
Fore  wings  horixontal,  broad,  glossy,  bistigmatiferous ;  palpi  ascending ;  antennae 
generally  simple,  sometimes  pectinated  in^ ;  thorax  slightly  crested.  .Esp.  76.  3. 
SEMIOPHORA  Steph.    Episxka  p.  OcAa.    1  sp.    PA.  N  gothica  L.    Hubn.  £112. 
,    Thorax  smooth,  woolly,   not  crested;    fore  wings  elongate,  deflexed,  posterior 

short ;  palpi  short ;  antennae  bipectinated  ^ , 
ORTHOSIA  OcAa.     Noctua  p.  Haw,     17sp.     PA.  N  Litura  L.     Curt.  237. 
Palpi  nearly  horizontal ;  thorax  robust,  woolly,  not  crested ;  antennas  pectinated 
or  ciliated  ^  ;  wings  slightly  deflexed ;  fore  wings  elongate. 
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MTTHIMNA  SUpk.     Ph.  Noctqa  JL     4  ip.     Fk.  N.  tmna  L.     Hub.  £  S1& 
Body  elongate;     fore   wings   broad,   acute  at  tip,  slightly  deflezed,   rtigmata 
obliterated ;  palpi  short,  ascending ;  eyes  pubescent ;  thorax  digfatljr  created ; 
antenniB  finely  ciliated- 
SEGETIA  SKipA.   CAKADaiiA p.  Cart.    Ssp.    N.  XanAograpka'W.V,    Hb.£l3& 
Wings  slightly  deflezed;    fore  wings  short,  obtuse,  rounded  behind;  antenrar 
ciliated  ^  ;  palpi  slightly  ascending;  eyes  naked. 
CARADRINA  OcAc    NocrvAp.  Haw.  11  sp.    N.  CMkienlarUW.  V.  Hb.  £.417. 
Body  rather  slender ;  inngs  glossy,  dightly  deAexed ;  thorax  subcrested  ;  tuOeoBm 
ciliated  ^  ;  palpi  subporreet,  slightly  ascending. 
GRAMMESIA  Steph.     Caxadeika  p.  C^rL     Stp.     N.  hilmaa  Hb.     Curt.  651. 
Palpi  short,  scarcely  ascending ;  fore  wings  obtuse^  with  trsasverse  lines;  thorax 
stout,  wooUy ;  anteunse  S  aerrated. 
GLiE  A  Hubn,     Cxaastis  Oehs.    4  sp.     No,  ndfrieota  W.  V.     Curtis,  268. 
Body  depressed ;  wings  glossy,  incumbent,  entire ;  fore  wings  chestnut-eolouRd ; 
antenn*  simple ;  palpi  yery  short,  horisontal ;  thorax  tufted  in  front 
SCOPELOSOMA  Curt.     Glas^  p.  St,     1  sp.      PA.  mtdUHa  Linn.      Ciart.  6S5. 
Fore  wings  dentate,  elongated,  incumbent ;  palpi  Tery  broad,  scarcely  reaching 
beyond  the  head,  last  joint  concealed ;  antenns  cetaceous,  hirsute. 
AMPHIPHYRA  Ochi,    Ptrophila  p,  HL    1  sp.    Fh,  pyramidea  L.    I>on.l9S. 
Palpi  recurred  above  the  head,  last  joint  very  long;  antennse  slightly  ciliated; 
thorax  not  crested ;  fore  wings  denticulated,  incumbent 
PYROPHILA  5t     AKrHiPTRA  p.  2V.     2sp.     Fh.  trayopoffinUlaim.    Hb.£4a 
Palpi  recurred,  last  joint  short,  stigma  wanting ;  antennae  rery  slender ;  wings 
incumbent,  glossy,  entire. 
DYPTERYGIA  51f.     Xtlena  D.  OcA«.     1  sp.      Fh,  pinastri  h.     Don.  pL  347. 
Palpi  ascending ;  antennss  very  short,  simple ;  thorax  with  a  dorsal  crest ;  wings 
incumbent ;  fore  wings  short,  broad,  subdentate. 
LEMURIS  Hb.     Nsnia  Steph,     1  sp.     Fh.  typica  Hb.  £  61. 

Palpi  rather  long,  porrect,  ascending,  the  two  basal  joints  clothed  with  long 
scales ;  thorax  crested  before  and  behind ;  wings  incumbent,  slightly  dentate. 
XYLINA  TV.     Xtlxna  p.  Ochs.     5  sp.     PA.  putria  L.     Hb.  £  245. 

Fore  wings  elongate,  sublinear,  obsoletely  dentate,  incumbent;  thorax  crested; 
palpi  short,  slender,  subborisontal ;  antennae  simple. 
RHIZOLITHA  Cwt,    Noctua  Haw,    10 sp.   N.  Lambda  F.  ?  Haw.    Hb.  £242. 
Palpi  porrected  horixontally ;  head  tufted;  thorax  crested;  abdomen  tufted  at 
tip ;  fore  wings  with  the  hind  margin    subangulate,  incumbent ;    posterior 
margin  rounded. 
LITHOMI A  H}dm.     Xtliwa  OcAj.     1  sp.      SoUdaginis  Hb.      Curt  683. 

Palpi    porrected    obliquely;    third   joint    slightly    exposed    at    tip;     antennc 
set^eous ;   thorax  tufted  behind ;   fore  wings  very  closely  deflexed,  long, 
narrow. 
CALOCAMPA  St,     Xtliva  p.  CvH.    2  sp.     m,  exoieta  L.     Curt  256. 

Fore  wings  long,  narrow,  incumbent ;  palpi  short,  with  the  last  jomt  concealed  ; 
eyes  naked ;  thorax  slightly  crested ;  antenna  short,  stout. 
XYLOPHASIA  St.     Xtlxka  B.Oeht.     9  sp.     PA.  polyotbm  L.     Hb.  £  82. 
Body  with  a  large  tuft  at  the  tail ;  fore  wings  broad,  deflexed,  hinder  margin 
subdenticulated ;    palpi    slightly  ascending,    last   joint    exposed ;    antenoaK 
slender. 
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HADENA  5!dbr.     Diamtrobcia  ^<fp.     Ssp.     Fh,  jMeialj,     Curt.  308. 

Fote  wings  dightly  deflezedf  with  the  hind  margin  snbrotundate ;  ante^pa  diort, 
simple ;  head  with  a  frontal  crest ;  thorax  slightly  crested. 
HELIOPHOBUS   JBdv,       Hadema    p.     Schr.       2   sp.       Bern,    popularis    F. 
Antenns  ^  strongly  bipectinated,   elongate^   $   bristly;   maiillse  very  short; 
palpi  short,  stout,  porreeted ;  thorax  crested ;  wings  subdenticulated.     Donor. 
pL  505. 
MAMESTRA  Ochs,    Noctua  p.  Bam,  11  sp.  Ph.N.  ParncaruB  h,    Don.  pL  SI  7. 
Antenne  simple ;  forehead  densely  crested ;  thorai.  with  a  bifid  dorsal  erest ;  fore 
wings  subdenticulate,  subdeflexed. 
EUPLEXIA  SL     PuLoooPHOKA  p.  Curt,     1  sp.     Fk,  hieipara  Ij,      Curt.  619. 
Fore  wings  longitudmally  folded  at  rest ;   eyes  naked ;  thorax  with  a  double 
posterior  crest ;  abdomen  crested ;  antennae  closely  ciliated ;  palpi  subdavatc. 
KAMA  St,     LuFERNiA  Bdo,     4  sp.     No.  hasiUnea  F.     Hb.  f.  4S7. 

Fore  wings  denticulated,  not  folded  in  repose ;  thorax  scarcely  crested,  woolly ; 
antenns  ciliated,  stout ;  back  of  abdomen  fiusiculated. 
APAMiEA  OeA«.     Goettna  p.  2V.     9  sp.    Pk,  fuetitaus'L,     DonoT.  397.  f.  3. 
Palpi  short,  subdavate ;  thorax  with  a  bifid  erest  in  front  and  behind ;  fi)re  wings 
elongate,  triangular,  subdentate ;  hind  margm  obtuse. 
MIANAiSSf.     ApamjbaB.  Odkt.    7sp.    Ph.8tngUUV,     Hb.  f.  95. 

Palpi  small,  slender ;  head  crested ;  thorax  not  crested  in  front,  with  a  crest 
behind ;  wings  entire,  deflexed,  anterior  elongate,  triangular. 
CELiENA  iSe.     Apamjba  p.  CWf.     4q>.     C  HamoHhii  St,     Curt  260.? 

Palpi  porreeted  oUiquely,  densely  scaly ;  antennse  ciliated  $  ;  wings  deflexed, 
entire,  anterior  obtuse ;  head  tufted ;  thorax  not  crested. 
8COTOPH1LA  St.       Ltcophotia  Hh.       I  sp.       N,  porphyria  W.  V. 

Palpi  porreeted  obliquely ;  antennae  long,  subpectinated  ^  ;  head  and  thcnrax 
not  crested  ;  wings  entire,  deflexed ;  anterior  narrow.     Hb.  f.  93.  478. 
ACHATIA  Hh,     Ilaeus  p.  Bdo.     I  sp.     N,  piniperda  Kob.     Curt  117. 

Palpi  minute,  concealed;   last  joint  concealed;   head   minute;   thorax   larger 
downy ;  antenne  short,  subserrated ;  abdomen  short,  stovit,  pubescent 
HAPALIA  Hb,     Actkbia  SL     1  sp.     PA.  N.  Prtecox  L.     Curt  539. 
Head  small,  with  a  thick  frontal  crest ;  thorax  small,  subcrested  behind ;    fore 
wings  yery  narrow,  linear,  glossy,  deflexed ;  antennie  slender,  ciliated  <^ . 
TRACHEA  OcA«.     Noctua  p.  ^ow.     1  sp.    Ph,  atripUeU  h.     Curt.  631. 

Fore  wings  elongate,   trian^lar,    deflexed,    subdenticulate ;   antemue  simple; 
pubescent  ^  ;  head  crested ;  thorax  crested  before  and  behind. 
VALERIA  Oerm.     Misslia  p.  Hh.     1  sp.     B.  oUoffina  W.  V.     Donor.  439. 
Antennae  bipectinated  in  both  sexes ;  palpi  short ;  fore  wings  crenated ;  thorax 
slightly  crested. 
MISELIA  OcA«.     PoLiAp.J9c;o.     5  sp.     Ph  AprUinalj,     Curt  177. 

Palpi   short,    porreeted  obliquely ;    antenns  subpectinated  ^  ;    head  crested ; 
thorax  lai^,  crested ;  wings  subdeflexed,  anterior  with  the  hind  margin  crenate. 
POLIA  Hh.     AoBOTjs  p.  Och§,     13  sp.     PA.  oeeulia  L.     Curt  248. 

Palpi  porreeted  obliquely ;    antemue  subpectinated,  bristly ;    head  with  short 
scales;  thorax  slightly  crested ;  wings  deflexed,  anterior  elongate,  sublanceolate, 
crenate. 
APATELA  J5r&.     AcaomrcTA  p.  Chart,     3  sp.     PA.  Ltporima  L.     Donov.  327. 
Palpi  porreeted ;  antenna  simple ;  head  tufted ;  thorax  not  crested ;  fore  wings 
deflexed,  elongate,  triangular,  acute  at  apex ;  larvae  yery  hairy. 
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ACRONYCTA  Oeht.     Apatila  p.  Hh,     13  sp.     Pk,  iW.  L.     Curtis,  ISff. 
Palpi  moderate,  porreeted  obliquely ;  antennae  slightly  pubescent  ^ ;  thorax  not 
crested ;  fore  wings  entire,  deflezed,  rounded  at  the  apex ;  larra  finciculated. 
BRYOPHILA  Ochi.     PaciUA  Seh.     2  sp.     N.  peria  W.  V.  Hb.  f.  25. 

Body  slender ;  palpi  slender ;  antennc  pubescent  S  i  thorax  not  crested  ;  abdo- 
men slightly  tufted ;  fore  wings  subdeflexed,  broad,  elongate,  triangular,  entire. 
DIPTHERA  Hb,     NocrnA  p.  Haw.     1  sp.     N.  Orion  Esp.     Curtis,  404. 
Palpi  porreeted  obliquely,  subolavate ;  antennae  simple  in  both  sexes ;  thorax  not 
crested ;   abdomen   tufted  on  the  back ;    fore  wings  deflexed,  entire ;  sub- 
elongate-triangular. 
THYATIRA  Oehu     Noctua  p.  Haw,     2  sp.     PA.  BaHs  L.     Curtis,  7:2. 

Palpi  distant :  terminal  joint  exposed ;  antennae  short,  robust,  pubescent  ;  wings 
ample,  anterior  deflexed,  obtuse,  broad,  subacuminate   at  tip;  thorax  trans- 
▼ersely  crested. 
SCOLIOPTERYX  Germ,     Caltftka  Ocht,     1  sp.     Pk,  Libatrix  L. 

Palpi  elongate,  sscending ;  antennae  $  bipectinated ;  head  tufted  ;  thorax  with  a 
frontal  crest;  fore  wings  deeply  notched  and  emarginate.     Donov.  216. 
CEROPACHA  St,     Tbthka  p.  CuHU,     7  sp.     N.  Or,  W.  V.       Curtis,  272. 
Palpi  short,  porrect ;  antennae  short,  robust  in  the  middle ;  head  with  a  frontal 
tuft  ;  thorax  not  crested ;  fore  wings  deflexed,  entire,  long. 
TETHEA  Oeht.     CrKATorHoaA  A.  TV.     S  sp.     PA,  retuta  L.     Hb.  f.  214. 
Palpi  porreeted  obliquely ;  antennae  setose  S  ? ;  l>c*^  ^^h  a  frontal  tuft  ;  thorax 
subcrested  in  ft'ont ;  fore  wings  deflexed,  short,  retuse  or  subemaiginate: 
BOMBYCIA  Steph.     Txtbxa  p.  Curt,    1  sp.     N.  viminaKs  F.     Hb.  £  5a 
Palpi  very  short,   porreeted    subhorixontally ;    antennie   bipectinated  ^ ;    head 
tufted  in  front;  thorax  not  crested;  fore  wings  deflexed,  narrow,  elongate, 
rounded  at  tip. 
CYMATOPHORA  Tr.     Tethxa  p.  Curt     1  sp.    Ph,  Oo,  Linn.     Donov.  179. 
Palpi  short,  ascending ;  antennae  bipectinated  ^ ;  thorax  robust,  woolly  beneath  ; 
abdomen  $  conic  at  tip  ;  fore  wings  deflexed,  entire,  obtuse. 
COSMIA  OcAa.     Noctita  p.  Haw,     5  sp.     PA.  trapetzina  L.     Hb.  f.  200. 
Palpi  moderate,  ascending ;   antennae  setose  S  ?  *    l^ead  rounded ;   thorax   not 
crested ;  fore  wings  deflexed,  subtriangular,  subtrunoate,  or  subenurginate  at  dp. 
X  ANTHI A  Hb,     Noctua  p.  Haw.     8  sp.     Ph.  fubfapo  L.     Curtis,  84. 

Palpi  with  the  last  joint  not  much  exposed ;  antennae  simple,  pubescent';  head 
small ;  thorax  slightly  crested ;  fore  wings  deflexed,  subtriangular,  golden  co- 
loured. 
XANTHOLEUCA  St.    Lakpstia  Curt.    1  sp.    No.  croeeago  W,  V.    Hb.  f  189. 
Palpi  forming  a  beak ;  head  conically  crested ;  thorax  with  a  dorsal  subconie 
crest;    wings   decumbent,    anterior    rounded  at  the  shoulder,   truncate    and 
acute  at  apex  ;  legs  compressed. 
GORTYNA  OcAa.     Noctua  p.  Haw.     2  sp.     N.flaoago  W.  V.     Curtis,  252. 
Palpi  short,  ascending ;  antennae  simple,  pubescent ;  head  with  a  dense  frontal 
tuft ;  abdomen  elongate,  robust ;   thorax  crested  in  frvnt ;  fore  wings  broad, 
triangular,  subindented» 
NONA  GR I A  OcAa.     Noctua  p.  Haw.     €  sp.     N.  Tyjiktt  Ochs.      Curtis,  459. 
Palpi  nearly  yertical ;    antennae  stout,  subserrated ;  head  with  a  frontal   tuft ; 
thorax  subcrested ;  abdomen  tufted  at  tip ;  fore  wings  deflexed,  narrow,  alighil  j 
crenated. 
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LEUCANIA  Oeh$:    Hblbophiub  Eb,  '  15  sp.     Ph.  isomma  L.     CUrt.  157. 
Palpi  short,  ascending ;  antenna  simple,  ciliated  ^ ;  bead  small ;  thorax  woolly, 
not  crested ;  abdomen  tufted  at  tip  ^ ;  fore  wings  incumbent,  rather  narrow, 
entire. 
SIM YRA  Ocht.     NocTUA  p.  Haw.     3  sp.     iST.  nervoM  W.  V.     Hb.  f.  326. 
Palpi  slightly  ascending ;  antennse  strongly  serrated  S »  bead  small ;  thorax  not 
crested ;  fore  wings  deflexed,  broad ;  apex  acute. 
PHLOGOPHORA  Tr,    Hadkna  C.  Ochs.  I  sp.  Ph,  metieulota  L.   Donov.  139. 
Palpi  ascending,  clavate ;  antenna  long,  slender,  simple ;  thorax  with  an  acute 
crest  in  front,  and  a  bifid  one  behind ;  fore  wings  longitudinally  folded  in 
repose,  deeply  indented. 
CUCULLIA  Sehr,     TauoMoraoajB  JSb.     14  sp.  -  Ph.  verhaaei  L.     Curt.  45. 
Body  long ;  palpi  short ;  antennae  simple ;  head  small,  rounded ;  thorax  crested 
in  iront ;  fore  wings  acute  at  tip,  lanceolate^  deflexed ;  tongue-case  of  pupa 
elongated. 
CALOPHASIA  Si.     Xtlina  p.  Tr.     1  sp.    N.  LinaruB  W.  V.    St.  pL  29.  f.  2. 
Palpi  Tery  short,  porrected ;  maxillae  very  long ;  antennsB  slender,  simple ;  head 
fasciculated ;  and  thorax  acutely  crested  in  front;  fore  wings  deflexed;  tongue- 
case  of  pupa  long. 
CH ARICLEA  SL     Xtlixa  p.  Tr.     1  q>.     PA.  Delphinii  L.     Curt  76. 

Palpi  short,  ascending ;  antenna  simple,  slender ;  thorax  subcrested  in  front ; 
fore  wings  deflexed,  sublanceolate ;  anterior  tibiie  with  two  spurs. 
EREMOBIA  SL  Xaxtbia  p.  Curt,  i  sp.  N.  oehroleuca  W.  V.   Donoy.  340.  f.  2. 
Palpi  short,  ascending  ;  antenns  very  slender,  simple ;  head  densely  squamoae ; 
thorax  slightly  crested  behind ;  fore  wings  entire,  deflexed,  elongate-triangular, 
rounded  at  tip. 
ABROSTOLA  Oeht.     Plusia  p.  Hb.     3  sp.     P^  tripiaaia  L.     Hb.  f.  268. 
Palpi  rather  long,  ascending ;  antennas  simple ;  head  with  a  frontal  crest ;  thorax 
with  a  thick  bifid  crest;  fore  wings  elongate-triangular;  larva  16-footed, fourth 
pur  of  feet  small. 
PLUSIA  OcA«.     PsLTSOursKA  I  Haw.     14  sp.     Ph.  ehryiUis  h.     Curt.  731. 
Palpi   long^  ascending;    maxiUss  very  long;    antenne  simple;   head  ciested ; 
thorax  crested  behind;  fore  wings  deflexed,  with  metallic  spots;  larvae  12- 
footed. 
HELIOTHIS  Ocht.     Hsliothektes  Hb.     4  sp.     Ph.  dip$acea  L.     Curt.  595. 
Palpi  short,  subaacending  ;  antennae  rather  short ;  thorax  not  crested ;  fore  wings 
elongate-triangular,  deflexed,  entire;    fore  tibiie  with  two  spurs;  larvae  16- 
footed. 
ANARTA  Ocha.     Phttomxtra  Haw.     4  sp.     Ph.  myrtUU  L.     Curt.  145. 
Palpi  short,  last  joint  almost  obsolete ;  antennae  alike  ^  ^ ,  slender ;  thorax  ob- 
scurely crested ;  fore  wings  deflexed,  sublanceolate,  or  subtriangular ;  larva  1 6- 
fboted. 
ACONTIA  Ocha.  Phttomxtea  Haw.  5  sp.  N.  adaria  W.  V.    Steph.  pi.  29.  f.  3. 
Palpi  short,  ascending,  last  joint  distinct ;  antennae  alike  i  ^ ,  pubescent ;  thorax 
slightly  crested ;  wings  deflexed,  entire,  rhomboidal ;  larva  fusiform. 
EUPHASIA  St.     AcOMTiA  p.  Curt.     1  sp.     Ph.  caitana  Sow.     Curt.  276. 
Palpi  short;  antennae  simple;   fore  wings  elongate^lanceolate,  entire,  rounded 
behind ;  head  broad ;  thorax  smooth. 
ERA  STRIA  Ocha.     Ekottla  p.  Hb,     8  sp.     Ph.  aulphuralia  L.     Curt.  14a 

H 
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Bod7  slender;  palpi  ponrected  obliquely ;  antemue  simple,  findj  ciliated;  ^tumx 
not  crested ;  fore  wings  horisontal,  forming  a  triangle. 
ACOSMETIA  Siepk.     AxTHoraiLA  p.  Ochs.     S  sp.     N,  eaKghom,  Curt.  S5& 
Palpi  shorty  last  joint  minute ;  antennas  slightly  pectinated  S  >  bead  with  a  small 
frontal  crest ;  thorax  not  crested ;  fore  wings  elongate-triangular,  obtnae  at  tip^ 
without  stigmata. 
PH YTOMETRA  Haw.     Anthopbila  OekM.    I  sp.    N,  oaeo  W.  V.    HK  £  S5a 
Flight  semidiurnal;  palpi  short,  terminal  joint  slender,  acieulated;  antwiiia 
slender,  filiform  ^  $ ;  thorax  slender,  not  crested ;  fore  wings  entire,  subczi- 
angular, 
STILBIA  SUph.     Phaljbka  Haw,     1  sp.     PA.  oNomoZota  Haw.     Curt  6SI. 
Body  slender;  palpi  short;  antenme  simple,  pubescent  $%  thorax  not  cmalcd; 
fore  wings  larger  glossy,  elongate,  sublanoeolate^  stigmatiforous. 
OPHIUSA  Ocha,     Ascalatbm  Hb.     S  sp.     PA.  lusoria  L.     Curt.  475. 

Body  slender ;  palpi  stout,  slightly  recurred,  last  joint  scarcely  Tiflible ;  dionx 
not  crested ;  abdomen  tufted  at  tip  S »  fore  wings  broad,  subtriangular. 
CATEPHIA  Oehs.     PHTTOKaraA  Haw.     3  sp.     1%.  Umeomdtu  L.     Hb.  £  SOS. 
Palpi  forming  a  slight  beak  ;  antennae  long,  slender,  finely  pectinated  ^ ;  dioiax 
slightly  crested ;  wings  entire,  forming  a  triangle ;  larva  IG-footed. 
MORMO  OcAb.     HsMiOKOMXTEA  Saw,     1  sp.     JRI.  maura  L.     Don.  sa  £  1. 
Antennas  simple,  pubescent  ^ ;  thorax  crested ;  abdomen  crested ;  fore  wings  da- 
flexed,  fonning  a  triangle,  subtriangular ;  larva  ciliated. 
CATOCALAiSbAr.     Blbtbaxa  Hft.     5  sp.     PA.  nt^ito  L.     Curt.  SI 7. 
Palpi  porrected  obliquely,  last  joint  exposed ;   antennas  slender ;   thorax   syb- 
crested ;  fore  wings  deflexed,  forming  a  large  triangle ;  larva  dilated. 
BREPHAHft.     HxMiGaoKXTaA  flow.    8  sp.     PA.  i\irtA«na«  L.     Curt  121. 
Palpi  very  short,  concealed;  head  densely  pilose;  thorax  slender,  pilose;  fore 
wings  nearly  horizontal,  entire;  larva  aemigeometrical,  16-footed. 
EUCLIDIA  Ochs.     PBTTOMxraA  p.  Haw.     S  sp.     Ph.  gfypkica  L.     Curt  659. 
Palpi  rather  short,  last  joint  exposed ;  antennae  short,  simple,  subpubeaoent  ^ ; 
thorax  not  crested;  fore  wii^  deflexed, ^ entire^  short;   larva  slender,  IS- 
footed.* 

Family  10.     GE  0  ME  TR ID JE  Stephens.     (Phalaena  Geometm 
Linn.,  Phalaenidn  and  Geometridae  CnHis.) 

Subfamily  1.     Geomdridet. 

PSODOS  Tr.     PsTCOPaoBA  Kirby.     S  sp.      G.  alpinata  W.  V.     Curt  424. 
Palpi  porrected,  very  hairy ;  maxillae  long ;  antennn  thickened,  simple ;  coloms 
black,  or  dark  ;  wings  short,  rounded. 
SPERANZA  CurL     Fidonia  p.  Tr.     2  sp.     PA.  Smharia  Fab.     Curt  225. 
Palpi  very  scaly;   antenna?  ^  slightly  pectinated,  except  at  the  tip;  anterior 
wings  with  a  small  tubercle  near  the  base ;  colours  yellow  or  fulvous^  with  a 
dark  border. 
FIDONIA  TV.    BuPALus?  p.  Curt.    4  sp.  PA.  G.  atomaria  L.  Donov.  248. 1.  2. 
Palpi  minute,  squamosa ;  maxillae  moderate ;  antennae  S  bipectinated  nearij  to 
the  tip ;  wings  entire,  irrorated. 


*  Stephens  describes  this  larva  as  16-footed,  and  Curtis,  attempting  to  correct 
Stephens  in  his  observations  on  this  genus^  states  that  the  larva  is  14-footed. 
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BUPALUS  Leaeh.     Fidokia  p.  TV.     1  sp.     P.  G.piniaria  K     Don<nr.  S36. 
Palpi  Tery  short,  hairy;   maxiUs  yery  short;   anteniue  $  bipectinated  to  the 
tip,  $  simple ;  wings  erect  in  repose,  anterior  with  a  basal  tubercle  in  ^ , 
M(£SIA  ^t     BuPALUs  p.  CWf.     1  sp.     G,  faviUaeeaHa  Tr,     Curt  SS. 

Palpi  distinct,  eunred;   maullae  short;   antennas  moderately  pectinated  to  the 
tip ;  wings  not  tubercled  at  the  base  in  S  t  deflezed  in  repose,  irrorated  $ » 
small. 
ANISOPTERTX  SL     HTuaKiA  p.  Curt     2  sp.     G.  Uueophearia  W.V. 
I    Palpi  minute ;  joints  of  antennas  S  produdng  a  short  ciliated  twig,  or  a  fascicle 
of  hairs ;  wings  entire  in  ^ ,  imperfect  in  $ ;  colour  brownish,  with  transverse 
streaks.     Harr.  Aur.  pi.  4S.  m— q. 
HYBERNIA  Latr»     LAMnriA  Si.  CaU     3  sp.     P.  G.  defoliaria  L.     Curt.  703. 
Fore  wings  long  and  thin  in  ^ ,  entirely  wanting  in  ^ ;  palpi  very  short ;  mAxillas 
nearly  obsolete ;   antennas  S  bipectinated  to  the  tip ;  colour  yellowish,  with 
cross  streaks. 
PHIGALIA  Ihqh     Ajcpbdasis  p.  2V.    1  sp.    G.  pOounia  W.V.  Wilkes,  pi.  87. 
Palpi  very  short ;  antennae  with  the  joints  biramose  to  the  tip  in  ^ ,  broadest 
in  the  middle ;  wings  thin,  entire,  rudimental  in  ^ ;  thorax  robust. 
NTSSIA  Ihqt.     Amphiaasis  p.  St.  Cat.     2  sp.     G.  AtapiVfarta  W.  V.     Curt.  615. 
Wings  thick,  rather  small,  entire,  almost  obsolete  in  9 ;  maxille  obsolete ;  an- 
tennas strongly  bipectinated  in  ^ ,  pubescent  in  $ ;  abdomen  robust ;  palpi 
very  hairy. 
BISTON  Leach.     Amphidasis  p.  Tr.     3  sp.     PA.  prodromaria  W.V.    Don.  219. 
Robust :  palpi  very  short,  velvety ;  maxillas  very  short ;  antennas  strongly  bipec- 
tinated, sometimes  to  the  tip ;  wings  thick,  rather  small,  ^  winged. 
HIMERA  Dup.     Mbtka  St.  Cat,     1  sp.     P.  G.  pennaria  L.     Don.  287.  2. 
Thorax  very  robust;  wings  slightly  dentate;  palpi  very  short;  antennas  ^  very 
strongly  bipectinated,  9  subserrated. 
CROCALLIS  St.     GxoMRRA  p.  Hb.     1  sp.     P.  G.  dingwiria  L. 

Palpi  rather  projecting ;  maxillas  entirely  wanting ;  wings  rather  broad,  slightly 
denticulate ;  antennae  shortly  bipectinated  to  the  tip.    Albin,  39.  f.  63.  e — h. 
ODONTOPERA  Steph.     Enkomos  D.  p.  Tr.     1  sp.     P.  G.  bidentata  L. 
Palpi  distinct ;   maxillas  elongated  ;   antennas  ^  bipectinated,  ^  subserrated  ; 
thorax  stout ;  wings  subdeflexed,  deeply  dentate  and  ocellated.      Harr.  A.  10. 
s— X. 
GEOMETRA  Leach.     Ennomos  Ctart.*    14  sp.      G.  erotaria  W.  V.    Curt.  667. 
Palpi  rather  long;  maxillas  short;  antennas  ^  bipectinated  to  the  tip;  thorax 
robust ;  wings  angulated  and  indented,  elevated  in  repose. 
PERICALLIA  Sir.    Gxobutea  p.  Hm^r.    1  sp.    P.  G.  SyringariaJj.    Don.  181. 
Antenme  bipectinated  in  both  sexes;  palpi  and  nuixilhe  rather  short;  wings 
deflexed,  anterior  wings  retuse,    subdentate,  posterior   rounded,    irregularly 
dentate. 
AM  GE  RON  A  Dup,     Hippaechus  p.  Curt.     1  sp.     P.  G.  prunaria  L. 

Palpi  very  short,  remote ;  antennc  bipectinated  in  ^ ,  simple  in  ^ ;  thorax  narrow ; 
anterior  wings  rounded,  entire,  covering  the  posterior,  which  are  irregularly 
emarginate.  Donov.  pi.  27. 
RUMIA  Dup.  Ekxohos  D.  p.  Tr.  I  sp.  P.  G.  Cratagaia  L.  Harr.  A.  29.  g— L 
Palpi  short ;  maxills  long ;  antennce  subserrated  in  ^ ,  simple  in  9  >  thorax 
slender ;  wings  partially  expanded  in  repose,  entire,  posterior  angular  in  the 
middle;  larva  14-footed. 
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OURAPTERTX  Leaeh.     Acjbka  TV.     1  sp.     P.  G,  Sumbucaria  L.  Curt.  508. 
Antennae  simple  in  <^  $  ;   hind  wings   truncate-caudate,  anterior  very  acute 
at  tip. 
CAMPiBA  Lam.     MsraocAicPA  Lair.     1  sp.    P.  G»  margariiarkL  L.  Don.  54S. 
Palpi  yery  short ;   maziUae  long ;  antennae  slightly  bipectinated  in  ^ ;   thorax 
slender ;  wings  partially  expanded,  hinder  margin  angular ;  larva  12-fboted. 
ELLOPIA  St.     C^mmjL  p.  Lam.     1  sp.     P.  G.  faseiaria  L.     Hb.  t  446,  447. 
Palpi  yery  short ;    maxillae  elongate  ;    antennas  ^  bipectinated,  9  pubescent ; 
thorax  slender ;  wings  slightly  expanded,  hinder  margins  rounded ;  lanra  I2> 
footed. 
HIPPARCHUS  Leach.     GaoMxraA  p.  Hmb.     1  sp.     P.  G.  pajnKmana  L. 
Palpi  distinct,  approximating ;  maxillae  moderate ;  antennae  slightly  pectinated, 
subserrate  at  tip  in  ^ ,  simple  in  $ ;  wings  green,  deltoid  in  repose^  anterior 
entire,  posterior  denticulate.     Curt.  SCO. 
HEMITHEA  Dap.     HirrABCBCs  p.  Curt.     3  sp.    P.  G.  vemaria  L.    CurL  SOa 
Palpi  short,  slender,  remote ;  antennae  slightly  pectinated,  subserrated  at  tip  in  ^; 
thorax    slender;    wings  deltoid,  anterior  acute   at  tip,  posterior   sometiines 
angular. 
CHLORISSA  St.  HiPPAacHus  p.  Leach.  4  sp.  P.  G.  viridata  L.   Alb.  f.  aa  a.  e. 
Palpi  slender ;  maxillae  rather  long ;  antennae  short,  ciliated  in  ^ ,  subpubeseent 
in  ^ ;  wings  entire,  deltoid  in  repose,  apex  acute,  posterior  angulated ;  pos- 
terior tibiae  ^  thick. 
CLEORA  Curt.     Boarmia  p.  TV.    5  sp.     G.  Bajularia  W.  V.     Curt.  88. 
Palpi  distinct,  scaly,  obliquely  porrected;  maxillae  nearly  as  long  as  antenns^ 
which  are  bipectinated  in  ^ ,  but  simple  at  tip ;  wings  partially  extended,  ante- 
rior entire,  posterior  subdentate. 
EPHYRA  Dvp.     CTCLorHOKA  SL     8  sp.     P.  G.  porata  L.     Curt.  447. 

Palpi  slender,  drooping;  maxillae  long;* antennae  bipectinated  in  ^,  terminal  half 
simple ;  thorax  slender ;  wings  slightly  expanded,  ooellated,  anterior  with  the 
apex  acute,  posterior  subangulate. 
AhClSCurt.     BoABUiAp.  TV.     10  sp.     P.  G.  repandata  L.     Curt.  113. 

Palpi  porrected,  obtuse  ;   maxillae  moderately  long  ;   antennae  ^  bipectinated* 
simple  at  tip  ;   thorax  slender  ;   wings  horixontal,  anterior  entire,  posterior 
dentate. 
HEMEROPHILA  St.     Acidaua  p.  TV.     1  sp.     P.  abruptaria  Thunb. 

Palpi  short,  subclayate ;  maxillae  rather  short ;  antennae  bipectinated,  except  at 
the  tip,  in  ^ ,  which  is  serrated ;  wings  expanded*  deeply  indented,  anterior 
angulated.     Donov.  251.  1. 
BOARMIA  TV.     GKOHBraA  p.  ffuhn.     7  sp.      G.  dbietaria  W.  V.    Curt.  280. 
Palpi  and  maxillae  short ;   antennae  ^  pilose,  $  simple  ;    thorax  small ;   wings 
horisontal  in  repose,  speckled,  anterior  entire,  posterior  dentate. 
H  ALIA  Dap.     GaAXMATOPuoRA  S^  Cb^     1  sp.     P.  G   Fauaria  L.     Don.  196. 
Palpi  short,  basal  joint  yery  long ;  wings  short,  triangular,  pulyerose,  anterior 
entire,  posterior  subdentate ;  antenns  S  bipectinated,  terminal  joints  simple  ; 
maxillae  long. 
NUMERIA  Dup.     Azikxphora  SL  Cat.     I  sp.     P.  G.  puheraria  L. 

Palpi  distant,  projecting;  maxillte  short;  antennae  bipectinated,  except  at  the 
tip,  in  (^ ,  serrated  in  $ ;  thorax  slender ;  wings  entire,  pulyerose.     Hkrr.  A. 
42.  o. 
CABERAOc^.     AsrxLATXs  p.  Cwi.     3  sp.     P.  G.  putaria  L.     Harr.  A.  44.  \u 
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Palpi  very  short,  scarcely  projecting ;  maxillae  Mther  long  ;  antenna  ^  pecti- 
nated except  at  the  tip ;  thorax  slender ;  wings  partially  extended,  entire,  and 
rounded  at  hind  margin. 
BRADT£PET£S^S)f.    Enkouos  B.  p.  TV.   1  sp.   P.  G.  amatoria  L.   Don.  33.  3. 
Palpi  distant,  slender ;  maxillsB  rather  long ;  antennas  S  bipeednated  nearly  to 
the  tip ;  wings  partially  expanded,  anterior  acute  at  tip,  posterior  subcau- 
dated. 
EPIONE  2>tip.     Bradtxfrss  p.  St.  Cat,     3  sp.     P.  G.  vetpertaria  L. 

Palpi  yery  short ;  maxillae  long ;  antenns  ^  bipeotinated  to  the  tip ;  wings  slightly 
extended,  anterior  acute  at  tip,  posterior  rounded^  emarginate  near  the  apex« 
Hb.  f.  43,  44. 
EURYMENE  Dtip.     Bradtsfstss  p.  St.  Cat.     1  sp.     P.  G.  dolabraria  L. 
Maxillae  rather  long ;  antennae  <?  slightly  bipeotinated  nearly  to  the  tip ;  wings 
partially  expanded,  anterior  narrow,  angulated,  subtruncate,  posterior  larger 
excised  towards  the  anal  angle.     Donoy.  349.  1. 
ASPILATES  2V.     Cabxea  p.  TV.     4  sp.     P.  G.  purjmraria  L.     Curt.  467. 
Palpi  rather  long ;  maxillae  short ;  antennae  short,  bipeotinated  to  the  tip  ^ ,  sub- 
serrated  in  9 ;  wings  entire  and  rounded,  all  of  nearly  equal  sixe. 
PHASIANE  Dup.     AsfiLATXS  St.  Cat.     I  sp.     Pk,  plumbaria  F.    Hb.  fig.  221. 
Palpi  long,  horizontal ;  maxillae  long ;  antennae  ^  slightly  bipectinated  nearly 
to  the  tip,  subserrate  $ ;  wings  entire^  hinder  margin  rounded,  apex  of  anterior 
acute. 
LARENTIA  St.     Evbolia  Dup.     4  sp.     P.  G.  chenopodiata  L.     Curt  707. 
Palpi  rather  long,  beak-like ;  maxillae  long ;  antennae  ^  slightly  bipectinated  to 
the  tip,  ^  subserrate ;  thorax  slender )  wings  partially  expanded,  entire^  nearly 
equal,  anterior  acute  at  tip. 
VENUSIA  Citrt.     -^-—     1  sp.      V.  Cambrica  Curt.  759. 
Palpi  very  short;  maxillae  apparently  not  so  long  as  the  antennae,  which  are 
rather  short,  bipectinated  ^ ;  anterior  wings  subtrigonate-oyate,  posterior  tri-^ 
gonate-ovate. 
CIDARIA  St.     ZxaTHTBiA  p;  Curt.     13  sp.     P.  G.  didymata  L.     Curt.  296. 
Palpi  short,  slender ;    maxiUae  rather  long  ;   antennae  S  slightly  bipectinated 
nearly  to  the  tip  ^  wings  short,  deltoid,  subtrigonate,  entire,  anterior  slightly 
acute  at  tip.^ 
H  ARPALYCE  St     ZiaxNX  p.  Curt.     12  sp.      G.  fidvata  W.  V.     Hb.  297. 
Palpi  short,  acute ;  antennae  simple,  ciliated  in  ^ ;  wings  short,  deltoid  in  repose^ 
anterior  trigonate,  outer  margin  more  or  less  angulated,  posterior  rounded. 
ANTICLEA  SL     CinAUA  p.  TV.     4  sp.      G.  derivata  W.  V.     Hb.  289: 

Palpi  yery  short ;•  maxills  rather  short ;  antennae  simple^ compressed  at  base  Si 
wings  rather  broad,  short,  rounded,  and  subdentate  at  the  hind  margin. 
POLYPHASIA  SL     Elxctra  p.  Curt.     8  sp.    i%.  centum  notata  F.    Hb^  445^  ? 
Palpi  rather  long ;  maxillae  long ;  antennae  simple,  pubescent  beneath  in  S »  wings 
deltoid  during  repose,  hinder  margin  entire,  posterior  ovate-triangular. 
LAMPROPTERYX  St.'  Elictba  p.  Curt.  3  sp.    G.  suffianata  W.  V.   lib.  306. 
Palpi  very  short,  and  maxillo  moderately  long  ;  antennae  S  with  the  joints  pro- 
duced beneath,  and  furnished  with  a  row  of  hairs ;  fore  wings  glossy,  long, 
subdentate. 
STEGANOLOPHIA  S».  Cuama  p.  TV.  1  sp.  P.  G.  prumxta  L.  Don.  233.  1. 
Palpi  and  maxillae  of  moderate  length ;  antennas  simple  in  both  sexes ;  wings 

S3 


102  GENERIC  SYNOPSIS. 

entire,  deltoid  in  repose,  anterior  acute  at  the  tip,  and  furnished  beneath  at  the 
base  with  a  tuft  of  hairs. 
ELECTRA  St.     Cidaeia  p.  Tr.    6  sp.     P.  G,  eomUata  L.     Curt.  60S. 

Palpi  rather  long ;   maullsB  long ;   antennas  simple,  subserrate  beneath  in  ^  ; 
wings    entire,   deltoid    in   repose,  anterior  elongate-trigonate ;    abdomea  S 
elongate. 
CELINA  St,     Laeissa  p.  Curt.     1  sp.      G.  imbutata  Cuit.  SS4. 

Palpi  and  maxillsB  short ;  antennas  simple,  strongly  pubescent  ^ ;  wings  entire, 
deltoid  in  repose,  anterior  sublanceolate. 
SIONA  Dvp.     Idaea  a.  TV.     1  sp.     P.  G.  deaBwta  L.     Curt.  691. 

Palpi  rather  long,  scaly;  maxillas  Tery  long ;  antennas  simple,  piriiesoent  ^ ;  wings 
entire,  with  strong  dark  nenres,  posterior  margin  rounded. 
ABRAXAS  Leach.     Zbebxk  p.  Tr.     S  sp.     P.  G.  grottulariata  Curt.  515. 
Palpi  not  visible  from  above ;  maxillae  small ;  antennae  simple^  ciliated  S$  pubes- 
cent ^ ;  wings  broad,  entire,  rounded,  expanded  in  repose. 
MELANIPPE  2>icp.    Zsexvs  p.  TV.    1  sp.    P.  G.  haUatalj.  Don.  1S9.  £  1,  2,  S. 
Palpi  remote,  short,  acute ;  maxillas  long ;  antennae  simple,  fiuntly  pubescent  ^ ; 
wings  ample,  entire,  rounded. 
ZERENE  TV.     Gxomitea  p.  jH5.     6  sp.     P.  G.  aOndUata  L.     Curt.  643. 
Palpi  not  visible  from  above,  remote ;  maxillas  very  long ;  antennae  slender,  sunple^ 
slightly  pubescent  ^ ;  wings  entire^  rounded. 
EUTHALIA  St.     Ypszyirxs  SL  Cat.     4  sp.     P.  G.  miata  L.     Don.  479.  S. 
Palpi  elongate,  beak-like,  acute ;  maxillas  rather  long ;  antennae  simple,  slightly 
pubescent  ^ ;  thorax  with  a  bifid  crest  behind ;  wings  entire,  rounded. 
PHIB  ALAPTERYX  St.     Aspilatxs  Curt.    7  sp.    G.  teraata  W.  V.    Curt.  6S3. 
Palpi  short,  subclavate ;  maxillae  long ;  antennae  robust,  subserrated  ^ ,  simple 
$ ;  wings  entire,  deltoid  in  repose,  anterior  dongate-subUnceolate,  very  acute 
at  tip. 
SCOTOSIA  St.     AciDAUA  p.  TV.     3  sp.     G.  Bhamnata  W.  V.     Hb.  971. 
Palpi  long,  beak-like ;  maxillae  rather  long ;  antenns  simple^  sobpubeseent  ^ ; 
wings  deltoid  in  repose,  anterior  subindented,  posterior  deeply  crenate  on  hind 
margin. 
TRIPHOSA  St.      AcinAUA  p.  TV.     3  sp.     P.  G.  dubitaia  L.     Don.  946.  9.   ^ 
Palpi  moderate,  beak-like ;  maxillas  long;  antennae  ^  simple^  slightly  pubescent ; 
wings  glossy,  deltoid  in  repose,  anterior  sinuated,  posterior  indented  on  hind 
margin. 
CAMPTO GRAMMA  St.     Acidalia  p.  Tr.     1  sp.     P.  G.  bilvuata  L. 

Palpi  rather  long,  beak-like,  acute ;  maxillae  rather  long ;  antennae  simple^  8iii>- 
pubescent  <^ ;  wings  deltoid  in  repose^  hinder  margin  waved.    Donov.  987.  3. 
EUCOSMIA  St.     AcinALiA  p.  TV.     1  sp.     P.  G.  mtduUaa  L.    Donov.  349.  3. 
Palpi  moderate,  not   beak-like;  antennae  S  simple,  subpubesoent;  fore  winga 
with  the  hind  margin  waved,  posterior  indented,  the  inner  margin  with   a 
bunch  of  hairs. 
CHARISSA  Cwrt.     GNoraos  p.  TV.     5  sp.     G.  db$ewaria  W.  V.     Curt  105. 
Palpi  short,  compressed  in  ^ ;   maxillae  long ;   antennae  S  compressed,  aobpo- 
besoent  beneath;  wings  deltoid  in  repose^  anterior  subcrenate^  poaterior  in- 
dented. 
PACHYCNEMIA  St.     Fidonia  p.  TV.     1  sp.     G.  HippoeattoHoria  Hb. 
Palpi  moderate ;  maxilio  very  long ;  antennae  slightly  pubescent  S ;  wings  entire. 
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anterior  elUptio^  potterior  oval ;  posterior  tibias  dilated  with  a  &8eiele  of  hairs. 
Curt.  611. 
LOZOGRAMMA  St.     Labissa  p.  Curt.     1  sp.     G,  petraria  Hb.  f.  113. 
Palpi  very  short,  acute;  maxillie  long;  antemue  subpubescent ^ ;  wings  entirei 
anterior  broad-triangular,  posterior  oTate*triangular  ;    posterior  tibiae  with  a 
fiin  of  hairs. 
ANAITIS  Diip.      A7I.0CX&A  St,  Cat.   S  sp.    P.  G.  phgiata  L.     Donov.  233.  2. 
Palpi  long,  approximating,  beak-like ;  nuwillis  long ;  antennae  simple,  subpu- 
besoent  ^ ;  wings  entire,  deltoid  in  repose,  anterior  acute. 
APLOCERA  St.     Labxmtia  p.  Tr,     2  sp.      G.  assiata  W.  V. 
Palpi  short,  acute ;  unftTillaa  rather  short ;  antemue  perfectly  simple ;  wings  ample, 
entire,  hind  mai^gin  rounded;  abdomen  long,  slender.     Hb.  275.,  and  Curt. 
324. 
CHESIAS  Tr,     PnALiSNA  p.  F,     2  sp.     Ph,  tpartiaia  F.     Donov.  342.  2. 
Palpi  long,  beak-like,   acute  ;   maiillie  moderate ;    antenns   simple^   subcom- 
pressed,  subpubesoent ;   wings  entire,   glossy,  anterior  ovate-lanceolate;  legs 
simple. 
THERA  iSie.     CHSsiAsp.  2>.     5  sp.     P,  G.  Juniperata  L.     Curt.  519. 
Palpi  rather  short,  acute  at  tip ;  maxillae  moderately  long ;  antennae  subpubes- 
cent  or  slightly  bipectinated  in  ^ ;  anterior  wings  ovate-triangular ;  posterior 
ample,  oval. 
OPORABIA  St.     AcroAUA  p.  TV.     1  sp.     G.  dibOata  W.  V.     Donov.  517. 
Palpi  minute^  not  visible  from  above ;  maxillae  short ;  antennae  serrated  and  pilose 
^ ;  wings  ample,  thin,  anterior  rounded,  posterior  subovate. 
CHEIMATOBIA  St.     Htaxknia  p.  Curt,     2  sp.     P.  G,  hrumata  L. 

Palpi  very  minute ;  maxillae  very  short ;  antennae  slender,  pubescent  $ ;  wings 
•    ample,  thin,  entire ;  females  nearly  apterous;  legs  simple.     Hb.  415.  509. 
LOBOPHORA  St,     Chxsias  p.  Tr,     7  sp.     Ph,  hexaptarata  F.     Curt.  81. 
Palpi  short,  subacute  ;   maxillae  moderate ;    antennae  ^  subpubescent ;   wings 
entire,  horizontal  in  repose,  anterior  elongate-lanceolate,  posterior  with  a  lobe 
in  the  males. 
EUPITHECIA  Curt,     Larxmtia  p.  TV.     36  sp.     P.  G,  reetangulata  L. 

Palpi  rather  long ;  maxilleo  moderate ;  antennae  ^  simple,  pubescent ;  wings 
horizontal  in  repose»  hind  margins  rounded  ;  anterior  elongate-lanceolate ; 
posterior  small,  ovate.     Curt  64.  v 

MINOA  TV.     Takagea  God,     2  sp.     P.  G,  ch^ropkyUata  L.     Donov.  253.  4. 
Palpi  very  short,  compressed ;  antenne  robust,  long,  ^  slightly  pubescent ;  wmgs 
erect  in  repose,  entire^  rounded,  unicolorous. 
CLEOGENE  Dup,     Mihoa  p.  St,  Cat.     1  sp.     G,  tinctaria  Hb.  ?     Hb.  121.  ? 
Palpi  very  short,  velvety,  acute ;  maxillae  very  long ;  antennae  bipectinated  ^ » 
simple  $ ;  wings  rounded,  unicolorous ;  legs  slender. 
BAPTA  St.     CoEYciA  God,     2  sp.     P,  G,  bimaeukUa  Vill.     Hb.  90. 

Palpi  short,  obtuse ;  maxilla  long ;  antennae  simple,  short ;  wings  ample,  entire, 
hinder  margin  rounded. 
EMMELESI A  St.     MKLAKim  p.  Curt.     19  sp.     G,  rhulata  Hb.     Curt.  416. 
Palpi  short,  acute  ;  maxillae  rather  long ;  antennae  simple,  sometimes  pubescent 
in  $;    wings  entire*   deltoid   in  repose,   hinder   margin  rounded,   posterior 
sometimes  angulated. 
8TRENIA  Dup,     Aetx  St,  Cat,     I  sp.     P.  G,  clathrata  L.     Donov.  248.  2. 
Palpi  short ;  maxillae  rather  long ;  antennae  simple,  pubescent  in  ^;  wings  del- 
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told  in  repose,  with  many  longitudinal  and  transverse  marks ;  posterior  snb- 
angulated. 
VENILIA  2)i9>.     Arts  SL  Cat.     2  sp.     P.  G.  maemlaria  L.     Cuit.  647. 

Palpi  short ;    maxills  long ;   antenna  ample ;  wings  deltoid  in  repose^  faiDd 
margin  of  anterior  excised,  posterior  subemarginate,  maculated. 
HTRIA  St,     FiDONZA  p.  TV.     1  sp.     G.  auroraria  Hb.     Curt.  523. 

Palpi  Tery  short ;  anteniue  <^  slightly  serrated  and  pubescent ;  wings  entin^  very 
rounded  at  tip ;  hind  tibie  S  without  spurs,  $  with  two  apical  spurs ;  lame 
very  slender. 
PTYCHOPODA  St,     GxoMinLA  p.  jr».     II  sp.     P.  G.  Uvidata  L. 

Palpi  short,  slender ;  maxille  long ;  antennas  S  ciliated ;  hind  mai^gin  of  winp 
entire,  horizontal  in  repose,  posterior  subsinuated ;  posterior  tlbise  thickened, 
and  often  with  a  long  brush  of  hairs  in  ^ .     St.  pi.  31.  f.  1. 
ACID  ALIA  2V.     Dosxthia  Dtip,     11  sp.     P.  G.  avenata  L.     Curt.  384. 
Palpi  yery  short ;  maxillss  long ;  antennae  simple,  ciliated  in  S ;  wings  entire^ 
partially  expanded  in  repose ;  posterior  tibiae  often  chickened  and  spurlea^  or 
with  only  one  pair  of  spurs  in  <? . 
TIMANDRA  Stepk.     PnALiBNA  p.  Haw,     4  sp.     PA.  variegaia  Scop.   Hb.  I09l 
Palpi  moderate ;  maxilhe  rather  long ;  antenns  slightly  pectinated  to  the  tap  ^ ; 
wings  entire,  apex  yery  acute,  posterior  acutely  angulated. 
PGBCILOPHASIA  St.     Abraxas  p.  CuH.     1  sp.     P.  G,  maryinata  U. 

Palpi  yery  short,  slender;  maxilltt  long ;  antennae  short,  simple,  subpubescent  ^ ^ 
wings  expanded  in  repose^  hind  maigin  of  anterior  nearly  straight,  of  poaterior 
subemarginate.     Don.  293.  2. 
PELLONIA  Ihip,     Macaeia  p.  Curt.     1  sp.     P.  G.  vOriearia  L.     Hb.  50. 
Palpi  obtuse ;  maxillae  long ;  antenna  yery  long,  bipectinated  ^ ;  wings  entire  ; 
legs  yery  long ;  larya  10-footed. 
MAC  ARIA  Curt,     ENNOiiosp.  Tr,     6  sp.     P.  G.  notataL,.     Curt.  132. 

Palpi  short,  obtuse ;  maxillae  short ;  antennse  ^  long,  subcrenated,  pubescent  $  ; 
wings  entire^  horisontal  in  repose^  anterior  slightly  excised,  posterior  anga« 
lated ;  hind  tibite  ftisciculated  ^ . 
ANIA  St,  Macaria  p.  Curt,  2  sp.  P.  G.  emarginata  L.  Don.  493.  3. 
Palpi  short,  slender ;  maxills  short ;  antennte  S  subserrated  and  ciliated  ;  wings 
horisontal  in  repose,  anterior  acute,  hind  margin  produced*  posterior  angu- 
lated, sinuous. 

Subfamily  3.     Platyptencide$  Westw. 

AVENTIA  Dup,     Enkoxos  TV.     1  sp.     PlLJUxuia  Fab.     Hb.  t  19. 

Palpi  rather  long;  maxilla  elongate;  antenna  simple,  subpubescent  <^;  wings 
expanded,  anterior  elongate,  with  a  deep  notch  near  apex,  posterior  rounded; 
body  rather  stout ;  larya  sublacertine. 
PLATYPTERYX  La$p.     Falcaria  p.  Saw,     I  sp.     P,  G,  bterlmaria  L. 
-  Fore  wings  &lcate,  hind  margin  denticulate ;  palpi  yery  minute ;  maxille  nearly 
obsolete ;  antenna  bipectinated  in  both  sexes.     Donoy.  251.  2. 
DREPANA  Lcup,  F-     PLAn-maTx  p.  Curt,     5  sp.     P.  G,  fiJeataria  L. 

Fore  wings  falcate ;  hind  margin  entire ;  palpi  minute ;  antenna  S  faipectinatad, 
$  ciliated  or  subpectinated.     Curt.  555, 
CILIX  Leach,     Euclba  Hb,     I  sp.     Bomb,  eompretsa  F.     Donoy.  329.  2. 
Fore  wings  not  falcate ;  palpi  short,  slender ;  antenna  S  slightly  bipi 
^  subserrate. 
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Family  11.     FYRALID^  Leaeh.      (Phalsna  Pyralis  Linn,) 

HYPENA  Schr,     Hsrxinia  Lair,     S  sp.     P.  P.  proboteidaUs  L.     Curt.  288. 
F^pi  two,  much  longer  than  the  head,  compressed,  third  joint  recurved ;  wings 
ample,  deltoid    in  repose,    anterior  subtrigonate-acute,  often    squamiferous ; 
anterior  cozsb  yery  long ;  antennae  simple. 
MACROCHILA  Hh.     Ptkaus  p.  Otrt,     1  sp.     P.  cnbraHs  Hb.     Curt.  537. 
Palpi  two,  yery  long,  porrected,  last  joint  ascending ;  antennas  ^  bipectinated ; 
wings  abbreviated,  anterior  subfalcate ;  anterior  tibiae  <?  thickened,  with  laige 
fans  of  hairs. 
PECHIPOGON  Hb,     Poltvooon  p.  Sehr,     1  sp.     P.  G,  barbaUg  L, 

Palpi  two,  very  long,  porrected,  last  joint  recurved ;  antennas  ^  bipectinated ; 
wings  entire,  anterior  rather  elongate-triangular ;  anterior  tibiae  ^  with  a  large 
fim  of  hairs.      Harr.  A.  43.  1.  t. 
PARACOLAX  JJfr.    PoLTPoooNp.  iSb^r.    Ssp.    P,  derivaHs  Hb,    Steph.  S3.  2. 
Palpi  recurved,  longer  than  the  head,  ascending;    antennae  ^  subbipectinate ; 
wings  slightly  elongate,  anterior  subtriangular ;  head  tufted;  anterior  tibis 
(7  fasciculated. 
JETHIA  Hb,     PoLYPoooN  p.  St,  Cat,     I  sp.     P.  emortualU  Hb.     Py.  ).  1. 
Palpi  two,  short,  pilose,  refiexed  ;  antennas  $  subbipectinated ;  wings  shortish, 
hind  margin  of  anterior  rounded  ;  legs  slender. 

Obz,     The  last  four  genera  form  the  genus  Polypogon  Schr.  in  Steph.  Cat., 
and  the  G,  PyraUa  Curt. 

COLOBOCHYLA  Hb,     Masopa  St,  Cat,     1  sp.     Py.  taUcalis  W.  V. 

Palpi  two,  short,  slender,  porrected  horizontally ;  antennae  slightly  bipectinated ; 
wings  entire,  anterior  subtriangular,  hind  margin  dilated.      Hb.  Py.  1.  3. 
3YNAPHE  Hb,     Clebkobia  St,     1  sp.     Py.  angtutalU  Hb.     Hb.  Py.  4.  81.  ' 
Palpi  four,  conspicuous,  labial  very  long,  hirsute^  depending ;  antennae  ^  densely 
ciliated  and  pectinated ;  fore  wings  very  narrow,  long ;  body  long,  slender. 
CLEDEOBIA  St,     Crambus  p.  Hon,     2  sp.     P.  aUnUrigatua  Haw. 

Palpi  two,  long,  porrected,  longitudinally  compressed,  third  joint  very  small ; 

antennae  ^   densely  ciliated ;   head  tufted ;   fore  wings  elongate-triangular^ 

obtuse  at  tip. 

CAMPTYLOCHTLA  iSf.    PrKAUsp.  ^nv.    2sp.  Py,  unduhKs  Haw.    St  S3.  3. 

•  Palpi  two^  semicircularly  recurved,  slender ;  antennae  S  subbipectinated ;  head 

not  tufted ;  wings  entire,  hind  margin  rounded ;  maTiUae  rather  long. 
AGLOSSA  Latr,     Crambus  p.  Fab,    4  sp.    PA.  Py,  pinguimdis  L.    Curt  455. 
Palpi  four,  labial  long,  porrected*  last  joint  exposed ;  maxillae  almost  obsolete ; 
antennae  <?  bipectinated ;    vnngs   entire^  hind  margin    rounded,  deltoid   in 
repose. 
PYRALIS  lAnn,     Asopia  Tr,     4  sp.     P.  P.  farinaUs  L.     Curt  503. 

Palpi  four,  labial  ascending,  compressed,  last  joint  exposed ;  maxillae  moderate ; 
antennae  <?  ciliated ;  wings  rather  narrow,  not  pointed,  posterior  rounded. 
HYPSOPYGIA  Hb.     Asopia  p.  Tr.     1  sp.     P.  co§talu  Fab.     Hb.  Py.  15.  77. 
Palpi  two,  short,  ascending ;  maxillae  short ;  antennae  slender  S  >  ciliated ;  wings 
glossy,  deltoid  in  repose,  anterior  sublanceolate-triangular ;  legs  moderate. 
AGROTERA  iSTcAr.   .Asopup,2V.     1  sp.     P.  JlameaKs  Hh,  15.  99, 

Palpi   two,  short,  recurved;  antennae  long,  slender,  ciliated  <^;  wings  entire, 
anterior  elongate  very  acute»  posterior  subindented ;  1^  very  Ipng. 
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8IMAETHIS  Leaeh.     Amthophila  Hb.     S  sp.     PA.  7.  Fabrieiatia  L. 
Palpi  two,  short,  amending ;   mauUs  long ;  anteniue  slender,  eiliafed  in  ^ ; 
wings  broad,  wide,  anterior  retuse^  or  acute ;  l^s  short.     Curt.  3SO. 

(Seet  A.     Choekutis  Hh.     S,  Fabrieiana,     Sect.  B.    P.  M^Uenmeu) 
ANANIA  JSh.     Ekktchia  p.  TV.     1  sp.      G.  S^maetdata  L.     Donor.  866.  4. 
Palpi  fimr,  labial  porrected,  beak-like;  TnaxillaB  long;  antennae  slender,  sub- 
pilose  ;    wings    entire,  anterior  acute^  elongate-trlang^ular ;  legs    long  and 
slender. 
ENNYCHIA  TV.     Pteausta  p.  Curt.    4  sp.     P.  G.  dngulaia  L,     Curt.  138. 
Palpi  four,  labial  beak-like ;  maiillat  moderate ;  antennas  simple,  piloae  beneath ; 
wings  entire ;  anterior  rath v  short ;  legs  slender. 
PYRAUSTA  Sehr,     Borrsp.  Lair,    6  sp.    P.  P.  purpvndia  L.     Donor.  339.  S. 
Palpi  four,  labial  beak-like,  last  joint  concealed  by  scales ;  maxilla  long ;  an- 
tenne  very  slender,  pilose   beneath  ^;    wings  entire,  anterior   elongate-tri- 
angular, acute. 
HYDROCAMPA Xa<r.    Borrsp.  Sehr,    6sp.    P.  (?.  PotosiMyato L.  Curt.  495. 
Palpi  four,  labial  short,  or  moderate^  dependent  or  recurred ;  manillie  short  or 
moderate ;  antennae  simple,  or  slightly  denticulated  in  <? ;  wings  very  narrow, 
acute,  or  rounded  at  tip,  posterior  oTate-trigonate ;  legs  long ;  larvae  aquatic 
EUDIOPTIS  Hh.     DiAPHANiA  St.  Cat.     I  sp.     P.  btcermdit  Hb.     Py.  9.  58. 
Palpi  four,  labisl  densely  squamoee,  mask-like;  maxilbe  Tery  long;    antenne 
simple ;  wings  entire,  subhyaline^  anterior  acute,  obliquely  truncate ;  legs  long. 
EURRHYPARA^J?6.    Borrsp.  Latr.     I  sp.    P.  G.  uriieataJj.  Donor.  549.  S. 
Palpi  four,  labial  remote,  horizontal,  maxillae  elongate ;  antennae  simple ;  wings 
deltoid  in   repose^  anterior  acute,  hinder  margin  rounded,  entire ;  l^s  mo- 
derate. 
MESOGRAPHE  Hb.     Scopula  p.  Curt     1  sp.     P.  P./brfieaUM  L. 

Palpi  four,  labial  drooping,  oonnivent ;    maxUltt  elongate ;    antennae  slender, 
simple;    wings  entire,  deltoid,  anterior  acute,  hind  margin  rounded.      Hbc 
Py.  9.  58. 
MARGARITIA  St     Scopula  CurL     30  sp.     P.  veHieaU$  L.     Curt.  319. 
^   Palpi  four,  labial  rather  short,  porrected ;  maxillae  long ;  antennae  slender,  se- 
taceous ;  wings  entire,  perlaceous,  anterior  sometimes  long  and  alender ;  legs 
long,  or  Tery  long ;  abdomen  long,  slender. 
NASCIA  Curt,     Maroaeitia  p.  St.     1  sp.     P.  eWaUs  Hb.     Curt  559. 

Palpi  four,  labial  long,  beak-like,  subdependent ;  maxille  moderate;  antennae 
slender ;  fore  wings  trapecate,  apex  acute,  subfidcate ;  abdomen  rather  short. 
CYK^DA  Hb.     OnoxTiA  Z>t^.     1  sp.     P.  dentaUs  Hb.     Curt.  563. 

Palpi  four,  labial  long,  beak-like,  porrected;  maxillae  very  short;  wings  aub- 
deflexed,  anterior  rounded  at  apex,'posterior  ovate. 
NOLA  Leaeh.     Roksxua  Hb.     3  sp.     P.  T.  eueuBatena  L.     Curt.  428. 
^    Palpi  two,  labial  robust,  subdepending ;   antennae  ^  bipectinated,  uoiple  9 ; 
wings  entire,  anterior  sublanceolate ;  abdomen  and  legs  short. 

Family  12.      TOR  TRICIDM  Leach.     (Phalaena  Tortrix  Lbm, 
Pyrslites  p.  Latr,     Platyomides  Duponehd.) 

HYPERCALLIA  St.     Toetrxx  p.  Haw.     1  sp.     P.  T.  ChriatUnuma  L 

Palpi  very  long,  divaricating,  recurved ;  antennae  moderate ;  fore  wings  elongate- 
triangidar.     St.  38.  2. 


LEPIDOPTERA.     TORTRICIDiE.  107 

HYLOPHILA  m,     Hauai  Tr,     2  ip.     P.  T.  fratinana  L.     Curt  57S. 
Palpi  moderate,  slender,  porrected ;  antenne  simple ;  fore  wings  green,  with  pale 
oblique  stripes ;  larva  naked ;  cocoon  boat-shaped. 
£ ARIS  Hb.     Hauas  p.  Cm^.     1  sp.     P.  T,  dorana  L.     Hb.  Tor.  85.  160. 
Palpi  short,  ascending,  rather  stout,  scaly;  antenne  simple;  wings  diort,  an- 
terior green,  with  pale  margins^  triangular ;  larva  naked ;  cocoon  boat-shaped. 
TORTRIX  Unn.     Ptkalu  Fab,     5  sp.     P.  T.  viridtma  L.     Curt.  763. 

Palpi  short,  subhorisontal,  or  drooping,  second  joint   tumid ;  antenna  simple, 
slightly  pubescent  ^;  wings  broad,  anterior  rounded  at    the  shoulder,  pos- 
terior large ;  larva  concealed  in  a  rolled  up  lea£ 
LOZOTJENIA  St,     Toann  p.  Cttrt.     28  sp.     Py,  Fontmtna  Fab. 

Palpi  short,  horisontal,  or  sli(^tly  ascending  ;  antenme  subpubescent  ^ ;  wings 
entire,  anterior    elongate-triangular,    hind  margin   repanded  with    oblique 
marks.     Albin.  62.  »— d. 
PHILEDONE  Hb.     Amphisa  Curt.    2  sp.     P.  Gtmingiana  F.     Curt  209. 
Palpi  moderate,  porrected  horixontally,  apical  joint  drooping ;  antennae  bipeeti- 
nated  in  <? ;  wings  deflezed  in  repose^  anterior  obliquely  truncate  at  tip ;  oosta 
subemarginate ;  abdomen  slender. 
DITULA  St.     Fmdisca  Tr.     9  sp.      T.  profimdana  W.  V.     Curt  571. 

Palpi  ascending,  broad,  very  squamosa ;  antenms  simple  in  both  sexes ;  thorax 
with  a  bifid  crest  behind ;  wings  subdeflezed,  anterior  with  the  hind  margin 
somewhat  rounded. 
ANTITHESIA  St.     Psmtbina  p.  Tr.     9  sp.     T.  eortieama  Hb.     Curt  567. 
Palpi  short,  ascending,  very  squamous ;  antennae  simple ;  thorax  with  a  bifid  crest 
behind  ;  wings  deflezed,  anterior  black  and  white,  rounded  at  hind  margin. 
SPILONOTA  SL     Ftealis  p.  Fab.     17  sp.     P.  T.  i^noibatdla  L.     Curt  551. 
Palpi  short,  subhorizontal,  davate ;  antennas  simple ;  thorax  not  crested ;  wings 
deflezedf  anterior  rather  narrow,  inner  margin  with  a  white  blotch  in  the 
middle. 
HEUSIMENE  St.     ToaTan  p.  Hb.     1  sp.     T.JSntbriana  Haw. 
Palpi  short,  davate^  last  joint  concealed  ;  antennae  simple ;  thoraz  not  crested ; 
wings  deflezed,  anterior  elongate,  alender,  with  a  notch  on  hind  margin.    Hb. 
To.  7.  362. 
PSEUDOTOMIA  St     ZiiaAPHsaA  Tr,     23  sp.     P.  T.  StrabOeBa  L. 
Palpi  moderate,  horisontal,  densely  squamous ;   antennn  simple  ;   thoraz  not 
erasted ;  wings  deflezed,  anterior  rather  long,  apparently  cleft  on  hind  margin. 

Hb.  To.  8.  46. 
STEGANOPTTCHA  St.     ToaTaiz  p.  Haw.     12  sp.     P.  BaAerana  F. 

Palpi  moderate,  davate ;  antennae  simple ;  males  with  a  tuft  at  base   of  lore 
wings  beneath ;  wings  very  narrow,  linear-triangular,  subemarginate  at  hind 
margin.     Donov.  58.  3.  59.  1. 
ANCHYLOPERA  SL     Amctus  Hb.     12  qp.    P.  lAmdana  F.     Curt  376. 
Palpi  moderate,  porrected,  subhoriiontal ;  antennae  simple^  scaly ;   ibre  wings, 
slightly  fidcate^  with  the  costa  slightly  emarginate^  posterior  subemarginate. 
PHILALCEA  SL     Akticlea  SL     12  sp.      T.  ramdia  L.     Curt  583. 

Palpi  short,  subclavate,  densely  squamous;  antennae  short,  stout  in  ^;  winga 
subdeflezed,  anterior  dongate*triangular,  subfalcate  at  tip,  costa  straight,  pos- 
terior entire. 
ROXANA  SL     CAafocATSA  p.  CurL     1  sp.     P.  T.  arauma  L.    Donov.  364.  1. 
Palpi  moderate,  oomprcascd,  ascending ;  thoraz  subcrested  behind ;  wings  de- 
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flexed,  anterior   elong8te*triangtllar,   hind  margin  rounded,    dark    eoloured^ 
with  silvery  lines. 
CARPOCAPSA  TV.     Semasia  St.  Cat.    16  sp.     P,  T,  ponumdki  Ju.     Curt.  352. 
Palpi  moderate,  ascending,  subciavate,  terminal  joint  exposed ;  antennas  simple ; 
wings   suboonvolutedf  anterior  elongate-triangular,  subfiileate,  ooellated  near 
hinder  angle. 
BACTRA  Sir.     Aphelia  St,  Cat.    5  sp,      T.  pavperama  Haw.     Curt.  599. 
Palpi  moderately  long,  compressed,  densely  squamose,  terminal  joint  concealed ; 
wings    boriaontal,  anterior   yery  narrow,   hind  margin    obliquely  ^truncate, 
acute  at  tip. 
ABLABIA  Sb.     Bactra  p.  Curt.     1  sp.      T.  ^punctata  Haw. 

Palpi  moderately  long,  rather  slender,  last  joint  long  and  drooping ;  wings  d^ 
flexed,  anterior  glossy,  elongate,  entire,  hind  margin  truncate.     Hb.  To.  36. 
227,  228. 
CNEPHASIA  Curf.     Ptealis  p.  Fa6.     12sp.     P.  T.  LogiaHaL.     Curt.  100. 
Palpi  shortish,  ascending,  last  joint  exposed ;  antenns  slender ;  wings  deflexed, 
anterior  lanceolate-ovate,  posterior  triangular-ovate. 
SERICORIS  TV.  Orthotania  St.  Cat.     18  sp.      T.  urticana  Hb.  11.  65. 
Palpi  short,  slightly  ascending,  densely  squamous ;  antennas  <?  rather  stout,  pu- 
bescent ;  wings  deflexed,  anterior  rather  broad,  hind  margin  slightly  rounded. 
NOTOCELIA  Hb.     Asns  TV.     1  sp.     P.  T.  Udmanmuma  L.     Donov.  153. 1—3. 
Palpi    stout,  subclavate,   terminal  joint   concealed  ;     antenns  <?  subserrated ; 
wings  entire,  anterior  broad,  short,  with  a  dark  blotch  near  the  anal  angle. 
PCECILOCHROMA  St.     Spilomota  p.  Curt.     7  sp.     P.  T.  SoUmdriama  I.. 
Palpi  horizontal,   densely  squamous ;    antenns   ^   robust,   pubescent ;    wings 
ample,  anterior  long  and  broad,  hind  margin  entire,  rounded.     St.  4.  36.  1. 
PTYCHOLOMA  St.     Tortrix  p.  Hubn.     2  sp.     P.  T.  LeeKecma  L. 

Palpi  very  short,  slender,  rather  ascending ;  antenns  ^  robust,  pubescent,  wings 
deflexed,  anterior  slightly  rounded  behind,  costa  dilated  and  reflected  at  base 
in  (7 ,  with  metallic  nuuks.     Hb.  To.  1 1.  67. 
EUCHROMIA  iSr.     Orthot^kia  p.  CWrT.     2  sp.     T.  purpwana  Haw. 

Palpi  robust,   compressed,   subclavate,  horixontal  ;    antenns  ^  subpubescent ; 
wings  deflexed,  anterior  without  streaks  or  fiucis,  costa  straight,  hind  margin 
rounded. 
LOPHODERUSiSK.     Torisix  p.  ITow.     2  sp.      T.  ministrana  h. 

Palpi  short,  drooping,  slender,  or  slightly  ascending ;  head  tufted  in  front ;  thorax 
crested  behind;  wings  deflexed,  anterior  plain,  rounded,  slightly  dilated  at 
shoulder.r     Douov.  380.-  2. 
SARROTHRIPUS  Curt.      Axia  Hb.     7  sp;     P.  IKcanuM  Fab.     Curt.  29. 
Palpi  long,  filiform,  beak-like ;  maxills  long ;  antenns  slender ;  thorax  crested 
behind ;  fore  wings  dilated  at  base,  costa  waved,  hind  margin  rounded,  disc 
with  elevated  tufts  or  scales. 
FERONE A  Curt.     Lopas  Hb.     45  sp.     Py.  Derfontoiniama  Fab.     Curt  16. 
Palpi  long,  porrected,  tumid  in  middle,  yery  squamous;  antenns  simple ;  thorax 
slightly  crested;  wings  rounded  at  base,  costa  emarginate,  apex  subfidcate, 
disc  with  raised  tufts  or  scales. 
ACLERIS  Hb.      Paramxsia  St.  Cat.     6  sp.     P.  T.  gnomana  L.     Hb.  27.  170. 
Palpi   short,  clavate ;  antenns  slender,  pubescent  in  $ ;  wings  entire,  retuse* 
anterior   rounded  at  base,  hind  macgin  subemaiginate,  apex  subacute,    disc 
with  a  few  raised  scales. 
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LEPTOGRAMMA  Curt,     Ozio&apba  Hb.     B  sp.     P.  T.  Kterana  L. 

Palpi  horizontal,  davate,  thickly  squatnous ;  antenna  ^  rather  stout,  pubescent ; 
thorax  slightly  crested  behind ;  fore  wings  oblong,  trigonate,  with  numerous 
small  tufts.     Curt.  440. 
TERAS  Tr.     Rhacodia  Hb.     4  sp,     P.  emargana  F.     Curt  699. 

Palpi  rather  long,  swollen  in  the  middle ;  ooata  of  fore  wings  deeply  notched. 
DICTTOPTERYX  .Sf.    AlbimmaH6.    Gsp.    P.  T.  X«/Itn^eaMa  L.  Donoy.  90. 
Palpi  short,  stout,  ascending,  clavate ;  antennie  slender,  pubescent  in  ^ ;  wings 
subdeflexed,  anterior  acute  or  subtruncate,  reticidated,  costa  not  ciliated. 
CAPUA  St,     N.  G.  876.  St,  Cat.     1  sp.      C.  ochrauana  St. 
Palpi  short,  somewhat  drooping ;  antenns  short,  deeply  pubescent ;  fore  wings 
Tery  short,  broad,  faintly  tessellated,  hind  margin  truncate  and  entire^  costa 
thick  at  base  in  ^ , 
CHEIMATOPHILA  St.     Toanix  p.  Haw.     1  sp.      T.  eoMtaneana  Haw. 
Palpi  short,  slender,  horizontal,  tumid  above;   antenns  <?  slender,  subpubes- 
cent;  wings  very   glossy,  anterior   narrow,  acute  at  tip,  hind  margin  sub- 
emarginate.     St.  36,  3. 
ARGYROTOZA  St,     Crobsia  p.  Hb.     5  sp.     P,T  Bergmanniana  L. 

Palpi  very  short,  clayate,  drooping ;  thorax  not  crested ;  antenns  slender ;  fore 
wings  short,  truncate  at  hinder  margin,  costa  straight,  yellow,  with  silrery 
lines.     Donov.  157.  1— -6. 
ARGYROLEPIA  A.     Cochtus  p.  Ctirf.     6sp.      T.  Lathamana'Bb,  30.\39, 
Palpi  short,  filiform,  horizontal,  last  joint  nearly  concealed ;  wings  entire,  an- 
terior elongate-triangular,  hind   margin  subtruncate  or   rounded,  disc  with 
silTery  markings. 
ORTHOTiENIA  Curt.     Aeoteolkpia  p.  Si.  Cat.     6  sp.     P.  T.  Twiondla  L. 
Palpi  short,  horizontal,  subclavate,  last  joint  exposed ;  antennae  ^  subpubescent ; 
fore  wings  elongate-triangular,  hind  margin  rounded,  with  silvery  markings. 
Curt.  364. 
EHYACIONIA  jff&.    Zxieafhxeap.  Omt^.   1  sp.    R  T,  Hattianal,.    Curt  711. 
Palpi  short,  slender,  beak-like ;  maiillsB  very  short ;  wings  entire,  anterior  sub- 
elongate-triangular,  hind  margin  obliquely  truncate,  costa  straight 
EUPCECILIA  St.     CocBTLis  p.  Curt.     7  sp.      T.  anguttana  Hb.     Donov.  452. 
Palpi  very  short,  thick*  horizontal ;  antenna  ^  thickly  pubescent ;  wings  entire 
fore  wings  rather  narrow,  hind  margin  subobliquely  truncate,  disc  glossy. 
PHTHEOCHROA  St.     Toeteix  p.  Hb.     I  sp.      T.  rugo»ana  Hb. 

Palpi  very  long,  slender ;  maxills  very  short ;  fore  wings  rugose,  not  rounded  at 
the  shoulders.     Donov.  371.  1. 
COCHYLIS  Tr.     Toeteix  p.  Hb.     5  sp.      T.  rubeOana  Hb.     Curt  491. 

Palpi  short,  subclavate,  very  squamose;   antenne  ^  subpubescent;  fore  wings 
elongate-triangular,  hind  margin  obliquely  truncate,  disc  with  an  oblique  cen- 
tral dark  base. 
LOZOPERA  iSir.     CocHTUS  p.  Curt.     8  qp.     P.  FraneOkma  F.     Donov.  355.  1. 
Palpi  rather  long,  subclavate ;  antennae  i  fiuntly  pubescent ;  wings  entire,  an- 
terior with  the  hind  margin  very  obliquely  truncate,  posterior  with  the  apex 
produced  and  angulated. 
XANTHOSETIA  St.    Ptealis  p.  F.    5  sp.    P.  T.  Zagana  L.    Donov.  106.  2. 
Palpi  long,  horizontal,  beak-like,  last  joint  concealed ;  antennas  S  pubescent ; 
wings  entire,  anterior  with  the  costa  straight  at  base,  hind  margin  slightly 
rounded. 
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PHIBALOCERA  Si.     Ptkalis  jF*.     I  sp.     P.  Quereana  F.     Donor.  106.  S. 
Pa]pi  ▼eiy  long,  slender,  and  recurred ;  antenns  fery  long ;  fore  wings  trisngular 
and  truncated. 

ORTHOTiELIA  SL     I  sp.     O.  venosa  St  St  35.  3. 

Palpi  Tery  long,  recurved ;  antenna  short  and  slender ;  fore  wings   subUnear* 
hind  margin  subtruncate^  oosta  straight. 

Famfly  13.     FPONOMEUTIDJS  Steph.     (Pyralites  p.  Lair.) 

DEPRESS  ARIA  Haw.     Volucka  Lair.     24  sp.     P.  T.  Alttnemeriaaa  L. 
Body  broad  and  depressed ;  wings  horisontally  incumbent  in  repose ;  palpi  re- 
curred, long,  apical  joint  very  slender  and  attenuated ;  fore  wings  lanceolateu 
Curt  221. 
ANACAMPSIS  Cmrt.     Recuktaua  p.  Haw.     43  sp.     P.  T.  JwUpereOa  L. 
Body  slightly  depressed ;   palpi  fery  long,  recurved,  apical  joint  very  long ; 
antenns  rather  long,  slender;   wings  incumbent,  anterior  linear-lanceolate. 
Curt  189. 
LAVERNA  CvrL     Akacamfsis  p.  jSf.     4  sp.     P.  T.  BoreiiOa  L.     Curt  735. 
Palpi  very  long,  slender,  recurved,  second  and  third  joints  of  equal  length  ;  head 
short,  broad;   fore  wings  horizontal,  linear-lanceolate,  acute  at  tip,  inferior 
lanceolate. 

LOPHONOTUS  SL     1  sp.     X.  fateUtddhu  St     St  39.  1. 

Body  slender ;  wings  narrow,  the  anterior  subfalcate,  with  three  fioeicles  of  scalea 
on  the  inner  margin. 
ACRIA  8t»     TiNXA  p.  DoMoe.     1  sp.    P.  T.  emarp$uila  Donov.  392.  3. 

Palpi  divaricating,  terminal  joint  acute ;   vrings  entire,  anterior  rather  lon^ 
linear,  the  apex  dilated  and  rounded,  and  the  costa  with  a  circular  notch  in  the 
middle^ 
CHELARIA  Haw.     HrPATiifA  p.  Hvbn.     1  sp.     P.  T.  rhomboideUa  L. 
Palpi  two,  very  long,  recurved,  divaricating,  clothed  neariy  to  the  tip ;  anterior 
wings  very  narrow,  obtuse,  hind  wings  broad,  acute,  with  very  long  cili& 
Curt.  368. 
CLEODORA  St.     Ricukvaxia  p.  Haw.     7  sp.     T.  sOaedla  Hb.  ?     Curt  671. 
Body  long  and  slender ;  palpi  two,  very  long  and  divaricating,  siigfatly  recurved  ; 
fore  wings  long,  narrow,  cilia  rather  long,  posterior  small. 
ACAMPSIA  Hb.     Tinxa  p.  Hb.     3  sp.      T.  Hndella  Hb.  Tin.  31.  214. 

Palpi  very  long,  slender,  recurved,  terminal  joint  very  long  and  acute;  head 
small,  glossy ;  fore  wings  acutely  and  obliquely  truncate^  without  meikings. 
MACROCHILA  St.     Aplota  p.  Curt.     5  sp.     P.  T.  bieotteOa  L.     Curt  655.    ^ 
Palpi  large,  divaricating,  densely  squamous,  terminal  j<nnt  setaceous  and  acute; 
antennsB  long,  slender ;    fore  wings  elongate,  sublinear,  hinder  margin  sub- 
truncate. 
APLOTA  iSlf.     YrsoLOPHus  p.  Haw.     1  sp.     V.  palpdhu  Haw. 

Palpi  two,  elongate,  divaricating,  clavatei,  terminal  joint  nearly  concealed ;  an- 
tennae with  fine  whorls  of  hairs ;  fore  wings  sublinear,  hinder  nuu;^  obliquely 
truncate. 
ENICOSTOMA  Si.  Pteaus  p.  Fab.   1  sp.  P.  Thmnbergana  F.  Hb.  Ti.  35.  288. 
Palpi  two,  much  longer  than  the  head,  recurved,  thickened  nearly  to  the  tip,  the 
apex  of  last  joint  exposed ;  wings  scarcely  deflexed,  anterior  sublanoeolate^  with 
small  scaly  tufts. 
ALABONIA  Hb,     Evicostoma  p.  Si.  Cat.     1  sp.     P.  T.  Gtoffra^Oa  I* 
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Palpi  two,  nearly  as  long  as  the  body,  very  much  divarieatiiig,  fore  wings 
deflezed,   dongate-lanceolate,  with  metallic  lines,   posterior  with  long  cHia. 
Hb.  18.  123. 
(ECOPHORA  Latr.     Dastcxrus  Haw.     2  sp.      T,  OUviella  F.     Curt.  408. 
Palpi  longer  than  the  head,  recurred,  slender;   antenme  stout  at   the  base^ 
densely  clothed  with  scales  aboTc,  pilose  beneath ;  apex  ample,  with  a  pale  ring 
near  the  tip. 
ADELA  Lair,     Capiixaxia  Haw,     11  sp.     P.  T,  JDeGeereOa  L.     Curt.  463. 
Palpi  four,  labial  slender,  recurved ;  antennse  greatly  elongated  ^ ,  thickened  in 
9  ;  eyes  very  large  and  approximating  in  ^ ;    body  slender ;   head  pilose ; 
wings  metallic. 
OPORINIA  Hb.     DiuRMXA  p.  Haw.     2  sp.      T.  TortrieeOa  Hb.  Ti.  2.  11. 
Palpi  very  short,   slightly   drooping,   terminal  joint  exposed  ;    wings  glossy, 
slightly  decumbent,  anterior  elongate-lanceolate,  with  one  or  two  patches  of 
scales. 
COCHLEOPHASI A  Curt.     Capillaria  p.  Haw.     2  sp.     C.  Us^Olea  H. 

Palpi  two,  yery  short,  drooping ;  maxillae  wanting ;  antenna  ciliated  S  i  wings 
in  ^  ample,  sublanceolate^  smooth,  $  apterous ;  larva  in  a  case.     Curt.  487. 
DASYSTOM  A  Curt,     Diurnxa  p.  Haw.     I  sp.      T,  mMliceBa  Hb.  Tu  2.  9. 
Palpi  longer  than  the  head,  densely  hairy ;  maxillae  obsolete ;  antennsB  ciliated  ^  ; 
wings  decumbent,  anterior  sublanceolate,  oosta  curved ;  female  with  the  fore 
wings  half  the  length  of  the  body. 
OXYPATE  Hb.     CirxiMAPHASXA  Cwrt.     1  sp.     P.  P.  gtlateUa  L. 

Palpi  minute,  drooping,  hairy ;  maxillae  obsolete ;  antennas  subpubescent  ^ ;  fore 
wings  ^  sublanceolate,  narrow  at  base,  disc  smooth,  $  with  very  short  wings. 
Hb.  To.  42.  266. 
CHEIMOPHILA  Hb.     Diurkxa  p.  Haw,    1  sp.    T.  phryganeOa  Hb.  Ti.  2.  la 
Palpi   rather  long,   slender,  recurved,  apical   joint   subelongate  ;    antenna  $ 
pilose,  pubescent ;   wings  smooth,  glossy,  anterior  sublanceolate-truncate,  $ 
apterous. 
DIURNEA  Haw.    Chim abache  Hb.    2  sp.    T.  FagtJUi  Fab.  Albin.  36. 57.  a— e. 
Palpi  rather  long,  large,  porrected ;  maxills  rudimental ;  antennae  densely  pubes^ 
cent  ^ ;  wings  ^  incumbent,  anterior  elongated,  pale,  with  irregular  markings, 
$  with  short  acute  wings. 
SEMIOSCOPIS  Hb.     Epioraphia  St.  Cat,     2  sp.     P.  SteinkebMrana  F. 
Palpi  two,  elongate^  slender,  recurved,  subparallel ;  maxillae  short ;  antenna  pu- 
bescent in  ^;  wings  decumbent,  anterior  elongate*  lanceolate,  pale,  with  letter- 
like markings ;  $  winged.     Hb.  TL  4.  26. 
ANESYCHIA  H&.     Mxlakolxuca  5!e.  Otf.    4  sp.    P.  T.  |>Mtte2fa  L.  Curt.  412. 
Palpi  two,  long,  slightly  recurved,  slender,  terminal  joint  much  exposed ;  maxilla 
spiral ;  fore  wings  obliquely  truncate  at  the  hinder  margin,  pale,  with  large 
dark  blotches ;  larva  solitary. 
YPONOMEUTA  F,     Eriuhxa  Haw.     6  sp.     P.  T,  foddla  L.     Donov.  9. 
Palpi  two>  cylindric,  nearly  horixontal ;   antenna  subpubescent ;    wings  lai^ 
convoluted,  anterior  long,  linear,  pale^  with  minute  black  q>ots,  rounded ;  larva 
social. 
TELE  A  Steph,     Ypovokkuta  p.  St.  Cat.     8  sp.     P.  T.  huastdla  L. 
Palpi  moderate,  subfiliform,  slightly  ascending ;  antenna  slightly  pubescent  ^ ; 
fore  wings  elongate,  sublinear,  occasionally  fiuciated  j  cilia  of  hind  wings  large. 
Hb.  Ti.  21.  146. 
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EDERESA  Curi.     Ismiks  Si,     11  sp.     P.  7.  Pnmidla  L.    Hb.  TL  26.  175. 
Palpi  moderate,  slender,  subfiliform ;  antenns  slender ;  wings  oonToluted ;  ibre 
wings  elongate-sublinear-lanoeolAte ;  apex  rounded,  posterior  wings  long  and 
slender. 
ARGYROSETIA  ^S*;.     AaaraianiiA  Hh.     7  sp.     P.  7.  GiOdaridla  L. 

Palpi  slender,  drooping,  oblique ;  nuixillse  rather  short ;  antenna  simple ;  wings 
convoluted,    anterior  sublanceolate-linear,   with    metallic    letter-like  marks. 
DonoT.  pi.  65,  2,  S. 
ARGYROMIGES  Curt,     LTomrriA  Hh,     25  sp.     P.  T.  BayeOa  L.     Curt  284. 
Palpi  two,  Tery  short,  drooping,  subfiliform  ;   antennae  nearly  as  long  as  the 
wings,  which  are  very  narrow,  sublanceolate,  convoluted,  anterior  with  metallic 
marks. 
HERIBEIA  St     TiKKA  p.  Haw,     5  sp.      7.  FarttenSa  Fab.     St.  39.  2. 

Palpi  curved  and  ascending,  apex  acute ;  maxillse  very  short ;  antennae  simple ; 
wings  subconvoluted,  anterior  elongate-triangular,  hind  margin  obliquely  sub- 
truncate. 
MICROSETIA  St,     Tinea  p.  Haw,     27  sp.     7.  StipOta  Hubn.  TL  20.  138. 
Palpi  rather  long,  slender,  incurved ;  antenntt  simple^  subpubescent  within  in  ^  ; 
wings  convoluted ;    anterior  elongate-sublinear ;    cilia   short ;    hind  wings 
slender. 
GLYPHIPTERYXffb.  CEcoraoEA  p.  SiL  OK.  lOsp.  P,T,lAHneena'L,  Curt.  152. 
Palpi  slender,  drooping,  divergent ;  maxillas  short ;  wings  subdefiexed,  anterior 
sublanceolate-linear,  with  elongate  terminal  scales ;  metallic  cilia  very  long. 
PANCALIA  St,  CEcoPHOKA  p.  Latr.   6  sp.  P.  7.  LeuwenhoekeOa  L.    Curt  804. 
Palpi  recurved,  longer  than  the  head ;  maxilla  rather  long  ;  antenna  setaceous  ; 
fore  wings  subincumbent,  lanceolate-linear,  with  raised  metallic  spo^. 
^CHMIA  Ocht.     Callisto  St,     4  sp.     P.  7.  FyfieOa  F.     Donov.  382.  1. 
Palpi  slender,  slightly  divaricating,  curved  upwards ;  maxilla  short ;  head  smooth  ; 
fore  wings  rather  long  and  narrow,  metallic,  hind  margin  subtruncate,  poste- 
rior sublanceolate. 
HARPAGUS  St,     Tinea  p.  Haw.     2  sp.     P.  7.  einetOa  L.      Hb.  Ti.  21.  142. 
Palpi  much  longer  than  head,  much  recurved,  slender  at  dp,  last  joint  longer  than 
the  preceding;  fore  wings  elongate-sublinear,  rather  rounded  behind,  bla<A» 
with  a  pale  central  fiucia. 
ASTYAGES  St,     Butalis  Odu,     11  sp.      7.  CoraeipenOa  Hb.  Ti.  Sa  209. 
Palpi  not  very  long,  slightly  bent,  incurved ;    antenna  sinple ;  maxilla  very 
short ;  fore  wings  narrow,  sublanceolate-linear,  rarely  metallic,  immaculate. 
CHRYSOCORYS  Cvrt,     NG.  1099.  St.  Cat,     7.  sci$8eUa  Haw.     Curt  663. 
Palpi  slender,  subincurved,  joints  subequal ;  maxilla  short ;  antenna  thickened, 
subserrated  in  ^;  fore  wings  very  long,  sublanceolate,  dender,  apex  acute^ 
subfalcate,  posterior  narrow. 
METALLOSETI A  St,     DAUorairA  Curt.     2  sp.     Forr.  tpi$$i€ormM  Haw. 
Antenna  with  the  basal  joints  dilated  and  squamose  ^ ;  palpi  longiah,  curved 
upwards ;  fore  wings  brilliant,  immaculate^  metallic,  very  long,  slender,  and 
acute ;  cilia  long.     Curt  391. 
PORRECTARIA  Haw.     Tinea  p.  Hulm,     11  sp.      7.  anatipeimaa  Hb. 

Palpi  rather  short,  stout,  drooping,  or  subporrected ;  antenna  porrected ;  wings 
deflexed ;  fore  wings  very  long,  narrow,  acute  at  tip ;  cilia  very  long ;  larva 
in  a  case.     Curt.  687. 
APHELOSETIA  St.     Poeexctaeia  p.  Haw.     12  sp.     7.  eygmpmneUa  Hb. 
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Palpi  moderate,  drooping,  and  incurved ;  maxille  short ;  antenneB  stout,  subser- 

rated;  wings  subdefleied;  anterior  yery  short,  generally  without  markings, 

hind  margin  oblique.     Hb.  TL  SO.  207. 
BATI A  St,     Rkcuryaua  p.  Haw.     6  sp.     T.  flavifrtmteUa  Fab.     Curt  543. 
Palpi  rather  long,  diyaricating,  recurved ;  m«xil1»  rather  long ;  antennie  pubes* 

cent  within;  wings  defleied;  anterior  subelongate  triangular;  hind  margin 

subtruncate. 

Family  14.     TINEIDJE  Steph.     (Phalaena  Tinea  p.  Linn.) 

ACHROIA  Hb,     Gallsria  p.  jiuct.     1  sp.      G.  ahearia  Fabr    Hb.  Bo.  23.  91. 
Palpi  four,  very  short,  nearly  concealed  ;  thorax  and  abdomen  slender  ;  anterior 
wings  short,  sublanceolate,  gradually  rounded  on  hind  margin;  horizontally 
incumbent. 
GALLERIA  Fab.     Pu.  Tinea  Linn.     1  sp.     P.  T,  cereana  Linn.     Curt  587. 
Thorax  and  abdomen  stout ;  anterior  wings  emarginate  at  the  apex  in  ^ ,  truncate 
in  9  ;  palpi  dissimilar  in  the  sexes ;  labial  ascending  in  <? ,  drooping  in  $ . 
My  fig.  113.  1.  S- 
ILYTHIA  Latr.     Craubus  p.  Fabr,     2  sp.     P.  T,  caiUmtUa  linn.    Don.  263.  2. 
Palpi  four,  concealed,  and  the  labial  ones  turned  up  with  a  terminal  spoon-shaped 
joint  in  $ ;  labial  palpi  elongated,  porrected  in  $ ;  wings  convoluted,  narrow, 
with  the  eosta  arched  in  ^ ,  broad,  with  a  straight  oosta,  in  $ . 
SENT  A  St,     Mkliana  Curt.  G,     2  sp.     M.  flanunea  Curt     B.  £.  201. 

Palpi  four,  maxillary  concealed,  labial  curved  upwards,  slightly  visible  from  above ; 
antennn  slightly  pubescent ;  wings  elongate,  anterior  sublinear. 
EUDOREA  Curt,     Scoparia  Haw.     11  sp.     P.  7.  MerewreUa  L.     Curt  170.  . 
Palpi  four,  conspicuous,  maxillary  small,  labial  elongated  and  brush-like,  slightly 
drooping ;  antennsB  subserrate ;  vrings  nearly  decumbent,  anterior  longish,  sub- 
triangular. 
PHYCITA  Ctirt,     Phtcis  p.  Fah,     28  sp.     T,  ndnddla  Hb.     Curt  233. 
Palpi  four,  maxillary  minute,  3-jointed,  labial  as  long  as  the  head,  recurved, 
slender ;  antennae  ^  with  an  ovate  mass  of  scales  at  base ;  fore  wings  fiuciated, 
convoluted  in  repose,  elongate-trigonate,  hind  margin  rounded. 
HOM^OSOMA  Cwt.     Phtcis  p.  Haw.     1  sp.     P.  gemina  Haw. 

Palpi  four,  labial  porrected,  slender ;  antennae  simple ;  wings  convoluted,  anterior 
narrow,  sublanceolate,  subobtuse  at  hind  margin,  posterior  ample,  much  folded. 

PRIONAPTERYX  5fc     1  sp.     P,  nebuUfera  St. 

Fore  wings  with  three  or  four  deep  serratures  towards  the  apex  of  the  oosta ; 
antennae  ^  slightly  pectinated. 
NOMOPHILA  Hb.     Scopula  p.  Curt.     1  sp.     P.  hybridaUs  Hb.  Py«  17.  114. 
Palpi  four,  labial  porrected  and  ascending,  joints  concealed  by  scales ;  antenns 
pubescent  in  ^;  wings  subdeflexed  and  convoluted,  anterior  narrow,   long, 
transparent ;  legs  long. 
ONCOCERA  5^.     Crambus  p.  J^afr.     3  sp.     P,  T,  ettmella  Jj.     Donov.153.  5.. 
Palpi  four,  labial  elongate,  slender,  recurved ;  antennae  ^  with  a  mass  of  scales 
near  the  base;  fore  wings  without  fosciae,  convoluted,  elongate- triangular,  sub* 
truncate  at  apex. 
AB. AXES  St.  .  Palparia  p.  Haw.     4  sp,      T.  aheneOa  Hubn.  Ti.  58.  9. 

Palpi  four,  maxillary  minute,  labial  much  longer  than  head,  porrected,  slender ; 
apex  acute;  antennae  simple;  fore  wings  subconvoluted,  anterior  elongate- 
sublanceolate,  hind  margin  rounded. 
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CRAMBUS  Fitb.     Palparia  p.  ffaw.     38  sp.     P.  T.  paaevdh  L.      Curt.  109- 
Labial  palpi  long,  porrected*  beak-like,  very  dlendef,  last  joint  sabdefleied;  finre 
wings  narrow,  convoluted,  hind  margin  obliquely  truncste  or  subemarginate ; 
antennae  setooeous.     My  fig.  112.  1 4. 
CHILO  Zenek.  S,     Palyabia  p.  Haw.     6  sp.     P.  T,  eauddUt  L.     Curt  797. 
Palpi  four,  labial  as  long  as  the  head  and  thorax,  beak-ltke ;  Ibre  wings  long, 
lanceolate ;  apex  acute,  obliquely  truncate^  or  subemarginate  at  hind  margin ; 
antenne  pubescent  or  subpectinated  ^ . 
THERISTES  Hb,     Plutella  p.  Schr.     2  sp.     P.  T.  nemoretta  L.    Steph.  4a  I. 
Palpi  four,  labial  long,  incurved  ;   maxilke  rather  long ;   fore  wings  subeoo* 
volute,  very  long,  acuminate  or  fideate  at  tip ;  antenna  simple^  porreeted.  Curt. 
535.  descr.  gen. 
IIARPIPTERYX  Hb.    Plutxlla  p.  SeW,   3  sp.    P,  T.  seabrdla  L.    Curt  535. 
Palpi  four,  labial  rather  long,  with  very  long  scales,  the  last  joint  being  slender, 
curved  upwards,  and  rising  apparently  fVom  the  middle  of  the  palpus ;  fore 
wings  defle  ed,anterior  narrow ;  apex  fklcatei  emarginate. 
HYPSOLOPH A  Hb.     Ypsolophus  p.  Fabr.     3  sp.      P.  T.  atperdla  L. 

Palpi  four,  labial  rather  long,  directed  forwards,  beak-like,  last  joint  drooping ; 
antennae  simple ;  fore  wings  defiexed,  narrow,  elongate,  sometimes  tufted,  hind 
margin  deeply  excised.     Hb.  Ti.  15.  101. 
CH^TOCHILUS  St.     Cxrostoxa  p.  Curt.      9  sp.     P.  T.  seqwOa  L. 

Palpi  four,  labial  rather  long,  curved  upwards,  beak-like,  last  joint  slender,  re- 
curved, setiform ;  fore  wings  incumbent,  very  long,  narrow,  lanceolate^  posterior 
sublanceolate.     Steph.  40.  2. 
CEROSTOMA  Lair.     Ypsolophus  p.  Fabr.     4  sp.     P.  T.  XyUuteOa  L. 
Palpi  four,  labial  rather  long,  curved  upwards,  thickly  squamous,  last  joint  seti- 
form ;   antennas  simple,   porreeted  ;    fore  wings  narrow,  elongate^  ronnded 
behind.     Curt.  420. 
EUPLOCAMUS  Latr.     Phtcis  p.  Ocht.     1  sp.     T.  msdUUa  Wk    Curt.  591. 
Maxillary  palpi  as  long  as  the  very  short  maxillae,  6-jointed,  labial  turned  up- 
wards ;  antennn  ^  Iksciculated  ;  fore  wings  rounded  at  hind  margin. 

ACROLEPIA  Cwrt.    2  sp.     A.  BehtUeteOa  Curt.     B.  E.  679. 

MaxUlsB  nearly  as  long  as  the  antennae ;  max.  palpi  3-jointed,  short,  klMal  palpi 
long,  slender,  recurved ;  fore  wings  mudi  defiexed,  elongate-subllnear^  rounded 
at  apex ;  cilia  short ;  posterior  lanceolate,  with  long  cilia. 
TINEA  Auet.     Phalana  TiirsA  p.  L.     15  sp.    P.  7.  pdUoneOa  U     Curt.  511. 
Head  strofagly  crested  in  ftont ;  maxillary  palpi  longer  than  the  very  short  max- 
ille,  5-jointed,  labial  slender,  short,  straight ;  fore  wings  glossy,  incumbent, 
elongate,  rounded  behind.     My  fig.  113.  5. 
LEPIDOCERA  St.     Ypsolophus  p.  Haw.     4  sp.     T.  TawreOa  Hb.    Curt.  344. 
Head  rough ;  palpi  and  antennae  S  clothed  with  very  long  davmte  scales ;  wings 
scabrous,  sublinear. 
INCURVARIA  Haw.     TixXa  p.  Hb.     5  sp.     T.  mateuUBa  W.  V.     Curt.  607. 
Antennae  ^  strongly  pectinated ;  nuucillary  palpi  incurved,  long,  6-jointed  j  head 
densely  clothed  with  erect  scales. 
AMAUROSETIA  St.     Txnxa  p.  Haw.     9  sp.     P.  T.  aUnneHa  L. 
Labial  palpi  rather  long,  slender,  straight^  drooping;   antennae  simple;   fore 
wings  incumbent,  elongate-sublinear ;  cilia  diort^  hind  margin  rounded.     Hb. 
n.  SI.  141. 
LAMPRONIA  St.     Tinea  p.  Haw.     12  sp.     P.  T.  capitdla  L.     Cart  639. 
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Mazilke  shorter  than  the  max.  palpi»  which  axe  6  ?-jointed ;  labial  palpi  slender, 
dfiflezed ;  antennas  ^  with  diverging  hairs ;  head  crested ;  fi>re  wings  deflexed, 
ample ;  apex  oval ;  posterior  subtriangular. 
ERIOCEPHALA  Curt,  LjiMraoNiA  p.  St.  10  sp.  P.  T,  OOMIa  L. 
Mazills  very  small ;  max.  palpi  longer  than  head,  porreoted,  5-jointed ;  labial 
palpi  small ;  fore  wings  deflezed,  ovate«lanceolate,  with  many  radiating  nervures. 
Curt.  751.     My  fig.  113.  lo. 

EUSPILAPTERYX  St,     1  sp.     E,  aurogntUBa  St. 

Mazillary  palpi  very  distinct,  slender,  curved,  deflezed ;  labial  palpi  slender,  short, 
incurved;  antennas  very  long,  slender;  fore  wings  deflezed,  elongate-linear, 
posterior  lanceolate. 

ACENTROPUS  CWrf.     {zah^"^^*|   ^  "P*     ^- «*«^  OUv.     Curt.  497. 

Legs  entirely  without  spurs.     My  fig.  113.  ii — 17. 
GRACILLARIA  Haw,     Aldcita  p.  Fdbr,     19  sp.     T,  ThMnbergeOa  Fab. 
Middle  tibis  densely  squamous ;  labial  palpi  long,  very  slender,  and  recurved ; 
mazillary  palpi  short,  slender,  diverging ;  wings  very  narrow ;  cilia  very  long. 
Curt.  479. 

Family  15.     ALUCITW^  Leach.     (Ptcrophorites  Latr.) 

A6DISTES  Hh,     Adacttlus  Curt,     1  sp.     A,  Bennettii.     Curt.  471. 

Wings  entire. 
PTEROPHORUS  Geoffr,     Alucfta  p.  Sehr,     27  sp.     P.  A,  peniadaetyla  L. 

Anterior  wings  2-,  posterior  3-lobed.     Curt.  161.     My  fig.  113.  18. 
ALUCITA  Seop.     Oenkodes  Lair,     S  sp.     P,  A,  hexadactyla  L.     Curt  695. 

All  the  wings  6-lobed. 


Order    X.      HOMOPTERA.       (Hbmiptera    sect.   Homoptera   Latr. 
Omoptbra  Zeach,   Hbmiptera  p.  Linn,    Rhtngota  p.  Fair,} 

Sect  I.     TaiMEaA  Wutw,    ( Cicada  Linn.    Cieadairu  Latr.    Cicadima 
Burm.) 

Family  1.    CICADW^  Weetw.     (Cicadiida»  Leach,    Cic.  man- 
niferae  Linn,    Chanteuses  Lair,    Stridulantia  Burm,) 

CICADA  Lmn,     Txrioonia  Fah,     1  sp.—         C,  anglka  Sam.     Curt  392. 
Antenna  7-jointed ;  tarsi  S-jointed ;  ocelli  three.     (  C.  tibiaH;     Pz.  59.  5  ?•) 

Family  2.    FULGORW^  Jjeaeh.     ( Fulgorelles  Xofr.    Fulgo- 
rina  Burm,') 

[PSEUDOPHANA  Burm,     Fumora  p.  Auet,     1  sp.     F,  Europtn  Linn. 

Donov.  pL  203.] 
ISSUS  Fab,     Czacoris  p.  Pom,     1  sp.     /.  coleoptratua  Fab.     CurUs,  449. 

Very  broad;  bemelytra  angularly  dilated  in  the  middle  of  the  outer  edge; 
ocelli  a 

CIXIUS  Latr.     | ^ .^ul-Ta.  Cat,]  ^^ '^     ^'  ««'«'«'^  ^     ^urt  673. 

Antennae  shorter  than  the  eyes ;  second  joint  nearly  lobular ;  ocelli  two ;  ab- 
domen narrow. 
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AST  R  AC  A  Latr.     Dxlphax  p.  Fab.     4  sp.     A.  eUwieonus  Fab.     Curtis,  44^. 

Antennae  much  longer  than  the  head ;  basal  joint  longest,  carinated ;  ocelli  O. 
DELPHAX  Fab.     19  sp.     2>.  minuta  Fab.     Curtis,  657. 

Antenna  not  longer  than  the  head ;  basal  joint  shorter  than  the  second,  and 
entire ;  ocelli  two. 

Oht.     Criomorphus  Curt,  is  composed  of  partially  developed  individuals  of 
Delphax. 

Family  S.     CERCOPIDJE  Leach.      (CicadeUes  Latr.     Ciea- 
delUna  and  Membracina  Bwrm. ) 

SMI  LI  A  Germar.     Ckntrotus  p.  Curt.     1  sp.     ;S^.  GenitUt  L.     Curtis,  313. 

Tibi«  prismatical,  not  dilated ;  tarsi  equal ;  prothorax  extended  over  the  abdomen. 
CENTROTUS  Fab.     Mxmbracis  St.  Cat.     1  sp.      C.  wmutu»  L. 
TibisB  flattened,  denticulate  at  the  edge ;  prothorax  extended  over  the  abdomen ; 
scutellum  distinct     Donov.  pi.  83. 
LEDRA  Fab.     Mxmbracis  p.  OUv.     I  sp.     L.  aurita  Linn.     My  fig.  116.  1. 
Head  flat ;  prothorax  lobed  at  the  sides ;  scutellum  exposed ;  hind  tibise  flat,  ser- 
rated. 
EUPELIX  Germar.     Cicada  Fab.     1  sp.     C.  cuapidata  Fab. 

Head  very  large,  flat,  and  triangular,  margined  in  front ;  ocelli  exposed  on  the 
upper  surfiuse  of  the  head ;  hind  tibis  with  three  rows  of  spines ;  thorax  ample. 
Burm.  Gen.  pt.  2.  pi.  3. 
PAROPIA  Germ.     MjcooraTHALHas  Curt.     2  sp.      UL  teanica  FalL 

Head   flat,  forming  a  narrow  lunule,  edge  acutely   margined;   ocelli   filial; 
thorax  posterior,  tibiss  with  a  few  external  spines.     Germ.  Faun.  11.  11. 
ULOPA  FalL     Cxrcopis  Ahr.     3  sp.      UL  Erica  Ahr.     Burm.  Gen.  3.  pi.  1. 
Veiy  gibbose ;  wing-covers  elytriforn^  ocelli  0 ;  head  very  broad,  rounded  in 
front,  strongly  punctate. 
CERCOPIS  Fab.     Cicada  lAim.     1  sp.      C.  tmburata  Rossi.     Curtis,  461. 
Head  small ;  ocelli  apart  on  the  upper  side  of  the  head ;  posterior  tibisB  bi- 
dentate ;  prothorax  large,  hexagonal. 
APHROPHORA  Germ.     Txttigonia  Oiitv.     2  sp.      C.  apwimruz  L. 

Head  moderate;  ocelli  two»  approximate  on  the  crown  of  the  head,  posterior 
tibiae  2-dentate ;  prothorax  trapezoidal.     Pz.  103.  8. 
FT  YE  LA  Sen.  fr  St.  F.     TmiGONiA  p.  OUv.    5sp.    C.  hifnueiata  Linn,  nee  Ps. 
Differs  from  Aphrophora  in  the  ocelli  being  as  wide  apart  as  they  are  distant 
from  the  eyes.     Var.  C.  lateralis  Pz.  6.  24. 
ACUCEPHALUS  Germar.     Aphrodes  p.  Curt.     11  sp.     C.  trifaedaiua  F. 
Vertex  trigonate,  not  keeled ;  ocelli  remote,  marginal,  not  immersed  in  a  fovea  ; 
prothorax  transverse ;  hind  tibisB  multispinose.     Curtis,  6*20. 
APHRODES  Curt.     Cicada  p.  Don.     22  sp.     A.  coetaia  F.     Curtis,  633. 
Suboval ;  head  flat,  subtrigonate  lunate ;  thorax  transverse ;  ocelli  marginal ;  hind 
tibia  multispinose ;  anterior  pectinated  within. 

PHRYNOMORPHUS  Curt.     1  sp.     P.  nitidue  Curt 

Oblong  shining ;  head  crescent-shaped  above ;  ocelli  marginal ;  thorax  transverse  i 
wing-covers  indistinctly  veined ;  hind  tibiae  thickly  q>ined. 
BY  ACANTHUS  Enc.  M.     Amblycsfualus  Curt.     7  sp.     A.interrupta  L. 
Ocelli  placed  on  the  anterior  part  of  the  upper  side  of  the  head  in  a  sulcus ;  hypos- 
toma  oblong ;  posterior  tibie  angulated  with  two  rows  of  qpines.     Curt  572. 
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TYPHLOCYBA  Germ.     Euptertx  Curt.     30  sp.      C.  Ulmi  linn.     Curtis,  640. 
Ocelli  0;  hypostoma  oblong-subtrigonate ;  foreivings  indistinctly  nerved;  pos- 
terior tibie  with  a  double  row  of  spines. 
PENTHIMIA  Germ.     6.  1425  ^.  Cat.     I  sp.     samguinicoOU  F.     Pz.  61.  18. 
Wing-covers  folding  over  each  other  at  the  tip ;  hypostoma  flat,  transverse ;  ocelli 
on  the  crown  of  the  head ;  hind  tibis  with  two  rows  of  spines. 
AGALLIA  Curt.     BrrHoscorus  p.  £t.  Seh.     4  sp.     C  venosa  Ahr. 

Face  ovate,  trigonate ;  head  above  forming  a  narrow  lunule ;  ocelli  in  the  forehead ; 
prothorax  narrower  than  the  head ;  wings  very  much  deflezed,  apical  nervures 
reticulated ;  posterior  tibis  spined  externally. 
IDIOCERUS  Lewie.     Btthoscopus  p.  Burm.     5  sp.     /.  etigmatiealie  Lew. 
Head  broader  than  the  thorax ;  face  subturbinate ;  ocelli  facial ;  fore- wings  mem- 
branous, overlapping  at  the  tips ;  seta  of  antenns  ^  clavate.     Curt.  783. 
B  ATRACOMORPHUS  Lewie.    Trans.  Ent.  Soc  vol.  L     I  sp.    ^.  irroratue  L. 
Depressed ;  head  nearly  as  wide  as  the  thorax ;  anterior  margin  very  convex ;  ocelli 
near  superior  margin  of  face  ;  wing-covers  slightly  deflexed ;  in  termed,  tibiae 
spined.     Trans.  Ent.  Soc.  vol.  L  pi.  7.  £  5. 
MACROPSIS  Lewie  A.     S.  G.  Pediotsis  Burm.     . .  .  sp.    C.  vtreeceta  Fab. 
Head  as  wide  as  the  thorax,  anterior  margin  convex,  posterior  concave ;  face  sub- 
rhomboidal,  flat ;  apex  truncate ;  ocelli  facial ;  antenns  placed  in  excavations 
beneath  the  eyes.     Trans.  Ent.  Soc  vol.  i.  pi.  7.  f.  3. 
ONCOPSIS  Burm.     Macropsis  B.  Lewie.     . . .  sp.     C  flavieoUie  L. 

Differs  from  the  last  in  having  the  face  tumid,  and  the  prothorax  transverse- 
ovate^  notched  behind.     Trans.  Ent.  Soc.  vol.  i.  pi.  7.  £  4. 
lASSUS  Fab.     Bttboscofus  p.  Germ.     1  sp.     I.  Lanio  L.     Curtis,  636. 

Head  very  broad  and  short,  base  concave ;  ocelli  placed  on  the  forehead  between 
the  eyes;  thorax  transverse-ovate;  fiice  broader  than  long;  clypeus  oblong; 
ovipositor  recurved. 

Obe.     The  genera  Bythoscopus  and  lassus  have  been  much  confused.   Bur- 
.  meister  thus  distributes  them  into  subgenera  in  his  Genera  Ineectorum :  — 

Bythoscopus.  1  A.    Bythoscopus  (Flata  varia  J^ofr.).     IB.    Idiocerus 
Lewie. 

2  A.    Oncopsw  (Maeropsis  B.  Lewie).    2  B.     Pediopsis 
(Macropsis  A.  Levrie). 
lassus.  I  A.  lassus  [N.G.  Curtis's  Guide]  (I.  atomarius,  cruen- 

tatus  Gemiar,  $t.)  IB.  Athysanus  (C.  argentatus, 
histrionious,  &c.).  2  A.  Ddtooephalus  (I.  pulicaris 
FaUfipe.).    2  B.  Platymetopius  (I.  vittatus  Fab.y  ^.). 

Sect.  II.     DiMxRA  ffeetw:     (Phytc^htAiree  Burm.) 

Family  1.  (or  4.)     PSFLLIDjE.     (Faux-Pucerons  RSaumur. 
Psyllodes  Burm.) 
PSYLL  A  Geoff,  •   Chbrmxs  Linn.     27  sp.      C.  Pyri  Linn.     Curtis,  565. 

Head  moderately  notched  in  front ;  antennae  slender ;  wing-covers  membranous. 

LIVILLA  Curt.     1  sp.     L.  Ulicu  C     Curtis,  625. 

Head  very  deeply  cleft  in  front;  antenns  long,  slender;  wing-covers  convex, 
coriaceous. 
LI  VI A  Latr.     Dxraphia.  BHg.     1  sp.     Pe.  luncomm  Latr.     Curtis,  492. 

Head  strongly  bifid ;  antennas  short,  dilated  at  base ;  wing-covers  deflexed,  co- 
riaceous. 
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Family  2.  (or  5.)     APHIDJE  Le«;h.     (Aphidii  Latr,     Aphi- 
dina  Burm,) 

APHIS  Limn,     21  sp.     A.  Ro9<b  Linn.     Curtis,  577. 

Abdomen  bioomiculate ;  antennie  long,  setaceous;  fore  wings  with  three  oblique 
discoidal  nerves,  the  firrt  trifid ;  proboscis  short ;  collar  long. 
LACHNUS  Mg.     Cinaka  Cwt.     35  sp.     A.  Roboris  L.    Curtis,  576. 

Abdomen  bitubercled ;  antennae  moderate,  often  filiform ;  collar  short ;  proboscis 
long. 

ATHEROIDES  Hal     (Ann.  Nat.  Hist.)     2  sp.     A.  $errmhiu$,  A.  kirteaus  Hal. 
Apterous,  linear,  flattened ;  spiracles  of  penultimate  joint  simple ;  antenns»  not 
longer  than  half  the  body ;  proboscis  shorter  than  the  body. 
ERIOSOMA  XmcA.     Mtioztlx  B20<.     lisp.     L,  lanigera  IVL. 

Abdomen  without  tubercles  or  horns;   antenna  short,  filiform;  body  woolly; 
fore  wings  with  simple  oblique  discoidal  nerves. 
ADELGES  FaBoi.     Aphis  p.  2>e  Geer.     22  sp,     A.  Lands  V. 
Legs  and  antennas  very  short,  fomale  very  much  swollen ;  l^s  and  anteniiae 
scarcely  visible ;  setae  of  the  mouth  very  long.  (De  Geer,  Mim,  torn.  iii.  tab.  8. 
Aphis  Gallanim  Abietis.) 
BRYSOCRYPTA  HaL     Cnaius  Bitrm,     ?  sp.     Apk.  Umaria  L. 

Composed  for  the  reception  of  those  species  of  Eriosoma,  which  inhabit  dosed 
follicles  on  the  leayes  and  shoots  of  plants.     Swamm.  pi.  45.  f»  22 — 25. 
[PHYLLOXERA  FmiaeoL  doubtingly  introduced  by  Curtis  into  his  Gvidt^  P. 
Roboris.     Fore  wings  carried  flat  on  the  back,  with  one  simple  stigmal  and  two 
simple  oblique  discoidal  nerves.] 
THELAXES  We9lw.      ■■  S  sp.      T,  Qtccrcicofa  Westw. 

Wings  carried  flat  on  the  back  at  rest,  anterior  with  three  oblique  discoidal 
nervef,  the  anterior  bifid ;  antenns  diort. 

Family  3.  (or  6. )    ALEYR  ODIDJB  Westw. 

ALEYRODES  JLofr.     Phaljbkap.  £.    2sp.    P.jjrofeldb  Linn.  My  fig.  118.  ). 
Wings  four,  of  nearly  equal  sise ;  eyes  on  eneh  side  divided. 

Sect.  III.     MoKoxvRA  Wutw,     {GalUfaeeUg  L^tt.     OwctiM  Burm.) 

Family  1.  (or  7.)     COCCIDJE  Leach. 

DORTHESIA  Bote.     Ciokops  LeaeK     6  sp.     D.  CkaraeioB  Bosc 
Males  with  a  thick  pencil  of  setae  at  the  tail ;  fomales  active,  covered  with  flakes 
of  a  waxy  secretion.     My  firontispiece,  VoL  I.  f.  8.  ^,  fig,  118.  30.  $ . 
ASPIDIOTUS  Bowehi,     Coccus  p.  AmcL     3  qp.     A»  Gtmutm  Westw. 

Males  very  broad,  with  broad  wings,  without  lateral  anal  filaments,  with  a  central 
appendage ;  puparium  with  a  double  shield ;  fomales  immoveable. 
COCCUS  Linn,     LacAiriirii  p.  Bvrm,     -*?  sp.     C  aetrit  Fab.     Curtis,  717.  <7. 
Males  winged ;  abdomen  with  two  very  long  lateral  filaments  and  a  shorter  central 
appendage ;  females  large,  gibbous,  gall-like,  fixed  to  plants  (fig.  118.  17,  is.) 
[LECANIUM  7ZL    (I.,  he^peridum  Linn,,  Burm.   9  tab.  1.  fig.  11.;  and  my 
fig.  118.  19.),  having  the  females  flat  and  shield-like,  with  short  legs  and  two 
anal  setae,]  and 
[PSEUDOCOCCUS  Wetiw,  (C.  adonidwn.  Cacti,  Bee,),  having  the  females  not 
fixed,  and  clothed  with  a  woolly  secretion,  canoot  be  considered  as  Indigenous.] 
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Order  XL      HETEROPTERA.     (Hbmiptbra  MacL.,  Stej^      Hem. 
Hetbroptera  Lair.    Hbmimeroptbra  p.  Ch.    Rbynoota  p.  Fabr,) 

Sect.  I.     Htdbocokisa  Latr. 

Family  I.     NOTONECTWJE  Jjetxh.     (Notoneotici  Bum.) 

NOTONECTA  Lin.     d  sp.  N.  glauea  L.     Curtis,  10. 

Cylindric-oval ;  fore  tarsi  3-jointed ;  hind  tibue  vithout  ungues.  (Mj  6g.  119.  l.) 
PLOA  St^     Flea  Ltaeh,     1  sp.     N.  ndnutMma  Fourc.     Ps.  S.  18. 

Ovate-quadrate;  fore  tarsi  S^jointed,  hind  tarsi  with  ungues. 
SIGARA  Leaeh,     Notowxcta  L,     1  sp.     N,  minutuHma  It. 

Anterior  tarsi  1 -jointed ;  scutellum  distinct. 
CO RIX  A  G^eojfr.     Sigaaa  p.  i^Vi^.     10  sp.     N»  tiriaia  lAnn.     Donov.  pi.  176. 

Anterior  tarsi  1 -jointed ;  seutelluin  not  distinct. 

Family  S.     NEPIDJB  Leach. 

NAUCORIS  Gwgr.     Nxpa  p.  Linn.     1  sp.     iV.  OCmteoufaf  L.     Don.  pi.  381. 

Body  oval,  depressed,  without  anal  set«. 
HE  PA  Linn,     Hefa  p.  Geoffr.     1  sp.     JV.  dnerea  L.     Curtis,  700. 

Body  broad,  flat,  with  too  long  anal  setae.    (My  fig.  119.  l o*) 
RANATRA  Fabr.     Nbfa  p.  Linn,     1  sp.     N.  Hneari*  L.     Curtis,  881. 

Body  linear,  with  two  long  anal  setae. 

Sect  II.     AoaocoKisA  Wesht,     (Geoocorisa  Lair,) 

Family  1.  (or 3.)     GVLGVLIBJE. 

(There  is  no  British  species  in  this  family.) 
FamUy  2.  (or  4.)     ACANTHIIDM  Leach.     (Riparii  Bnrm,) 

APHELOCHEIRUS  Wutw,     NAucoaisp.  AueL     I  sp.     N,  iBtHvoKt  Fab. 

Antenna  yery  short ;  hind  legs  natatorial.     My  frontispiece,  Vd.  I.  fig.  7. 
ACANTHI  A  Lair,     Salda  Fabr,    10  sp.     Ci.  taltatoria  Linn.    My  fig.  120.  I  o. 

Antennie  of  moderate  size ;  legs  formed  for  running.    Curtis,  548. 

Family  3.  (or  5.)  HYDROMETRIDJElMch,    (Ploteres  Xofr. 
Hydrodromici  Bwrm,     Amphibioorises  L,  Dufmar,) 

HYDROMETRA  {  ^^'J^^'  J^"*  »•  ^'^  }    1  .p.     C.  Stagnorym  U 

Linear,  first  and  second  joints  of  antenn«e  short,  third  longest ;  legs  formed  for 
walking.     Curtis,  32.     (My  fig.  isa  6.) 
VELIA  Latr,     Htdromrea  p.  Fob,     1  sp.     C,  Rimdorum  L.     Curtis,  2. 
Basal  joint  of  antennae  longest ;  legs  moderate,  placed  at  equal  distances  apart 
formed  for  rowing. 
MICRO  VELIA  Wuiw,     HmaosssA  Bwm,     1  qp.      K  pypnuBa  Duf. 

Last  joint  of  antennc  longest,  intermediate  joints  short ;  legs  of  equal  length, 
short ;  thighs  simple.     Curtia^  681. 
GERRIS  Fab,  1794.     Htdeomrka  Burm,  ^  Fab,  S.  R.    6  sp.    C,  laeuMtrit  L. 
Basal  joint  of  antenne  longest ;  four  hind  legs  very  long,  at  a  great  distance  from 
the  fore  legs.    Curtis,  553.     (My  fig.  120.  3.) 
HEBRUS  WoOl     Ltojbus  p.  FaXL     1  sp.  Lyg,  puHaut  Fall. 

Orate,  depressed ;  ocelli  two ;  hind  legs  curred ;  tarsal  ungues  apical ;  scutellum 
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distinct  J  apical  membrane  yeinleas.     Westw.  in  Aum.   See,  Fr.  1834»  pL  6. 
fig.  6. 

Family  4.  (or  6.)     REDVVIIDJE  Stcph.     (ReduWni  Bwmu) 

REDUVIUS  F(a&r.     Opucjbtus  JT/w^.     1  sp.      R,  peraonatut  lAim. 

Antenna  4-jointed,  basal  joint  short,  second  long,  subclavate,  third  twice  as  long 
as  second,  fourth  as  long  as  all  the  rest,  capillary;  proboscis   short,  stout; 
eyes  large;  wings  ample.     My  fig.  ISO.  15. 
CO  RAMUS  Curt.     Colucous  Hahn,     1  sp.      C  mbapienis  De  G.     Curt.  453. 
Proboscis  not  reaching  beyond  the  fore  l^s ;  antennas  8<jointed,  6nt,  third,  fifth, 
and  seventh  minute,  second  longest,  fourth  and  sixth  short ;  eyes  small,  re* 
mote ;  wings  mostly  rudiroental. 
PROSTEMMA  Lap,     Postkxma  L*  Duf,     1  sp.     Red,  gmttula  Fab. 

Fore  legs  thick  ;  femora  spined  ;  tibiae  with  an  apical  puWiUus ;  basal  joint  of 
antenna  slightly  elongated,  second  very  short,  three  others  long,  the  third 
longest ;  wing-covers  sometimes  rudimentaL     Curtis,  684. 
PYGOLAMPIS  Gerntar,     OcHnopus  Sakn.     I  ^>.     P.  demtievialuB  Germ. 
Narrow ;  head  oblong ;  antennas  strongly  elbowed,  apical  joints  incurved ;  &ce 
spined.     Hahn,  W.  1. 1.  28. 
PLOIARIA  Scop,     OxRRis  Surm,     3  sp.      Cim,  poffmbundtu  De  G. 

Fore  legs  very  short;  cozie  elongated;   fiiur  hind  legs  exceedingly  long  and 
slender*     De  G.  M^m.  torn.  iii.  pi.  17.  f.  1. 
-vTAOTo  r-*-       f  Nabis  and  Arrus  IfaAn.  1      « j^^  «. 

Anterior  tilnsB  with  an  apical  cushion ;  proboscis  slender,  extending  to  hind  legs. 
Hahn,  W.  I.  t.  6. 

Family  5.  (or  7.)     CIMICID^  Westw.      (Cimicidas  p.  Leadu 
Membranacei  p.  Latr.y  Bwmu) 

CIMEX  linn.     Acamthxa  Fabr.     4  sp.      C.  hctuUiriu*  L.     Curtis,  569. 

Abdomen  nearly  circular;  wing-covers  very  short,  scaly;  wings  wanting.  (My 
fig.  121.  ].) 

Family  6.  (or  8.)    TING  ID  M  Westw.    rPhymaUtes,  Tingidites, 
and  Cimicites  p.  Lap,   Membranacei  p.  Zo/r.,  Butnu) 

ANEURUS  Curt.     Aradus  p.  Fab,     1  sp.     A,  htvU  Fall.     Curtis,  86. 

Antennae  with  the  terminal  joint  longest ;  tarn  2-jointed ;  hemelytra  veinless. 
AUADUS  Fob.     Cimxz  p.  Linn,     S  sp.      C.  depreuna  Fab.     Curtis,  250. 

Antennas  with*  the  second  joint  longest ;  tarsi  2-jointed ;  hemelytra  not  coverin|p 
the  abdomen,  strongly  veined ;  scutellum  distinct. 
TINGIS  Fab,     Catoplatus  Spin,     12  sp.     C,  Cardui  Linn.     Curtis,  741. 
Ovate,  depressed ;  antennae  naked,  with  the  third  joint  longest ;  prothorax  scarcely 
dilated  at  the  sides,  extending^triangularly  behind,  like  a  scutellum,  with  three 
elevated  lines. 

Thorax  subquadrate>  not  carinated  nor  hooded  ;  front  of  head  with  two  short  con- 
vergent horns ;  scutellum  distinct,  hemelytra  with  distinct  apical  membranes. 
Wolfi;  Icon.  C.  f.  125. 
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Narrow ;   antennaB  short ;  thonz  not  dilated  at  the  side8»  nor  S-carinate ;  hem- 
elytra  homogeneous ;  legs  short. 
MONANTHIA  Ene.  M,     Tinois  p.  Lap,     1  sp.      T.  clavieomU  Linn. 

Sides  of  prothoraz  scarcely  dilated ;  antennae  pilose,  last  joint  clavate.    Pz.  23.  23. 
GALEATUS  Curt,     Timqis  p.  Burm,     4  sp.      T,  eristata,     Pz.  99.  19. 
Prothoraz  much  dilated  at  the  sides,  with  a  large  hood  in  front ;  antennae  long, 
slender,  pilose ;  areolae  of  the  thorax  and  hemelytra  yery  large. 
DICTYONOTA  Curt,     Tinois  p.  Burm,     2  sp.      T.  Eryngii  Latr.     Curt  154. 
Sides  of  thorax  dilated,  and  areolate;    the  antennie  scabrous;    terminal  joint 
thinner  than  the  third ;  prothorax  with  a  frontal  hood. 
ACALYPTA  ffettw,     Timqis  p.  Ptinz.     1  sp.     T.  carinata  Pz.     My  fig.  120.  l<2. 
Prothorax  with  the  sides  slightly  dilated,  3-carinated;  antennie  long,  clavate, 
hemelytra  meeting  in  a  straight  suture ;  wings  wanting. 

Family  7.  (or  9.)    CAPS  ID  ^  Westw.    (Capsini  Burm,  Coreida 
p.  Steph,    Astemmites  p.  Ltq). ) 

HETEROTOMA  Latr,     Capsus  p.  Fab,     2  sp.     H.  tpUaicomia  Fab. 

Narrow,  smooth ;  antenns  with  the  second  joint  very  thick  and  setose  throughout 
its  whole  length.     Pz.  2.  16. 
CAPSUS  Fab,     Ltojbus  p.  Wolff,     4  sp.      C  ater  Linn.     My  fig.  121.  5. 

Broadly  ovate,  punctured ;  antennae  with  the  second  joint  longest,  clavate  at  tip ; 
wings  and  hemelytra  perfect ;  neck  moderate  or  narrow. 
CHLAMYDATUS  Curt,     Cafsds  p.  Hahn.     1  sp.      C.  marginatus  Curt. 
Subovate ;  head  rather  large,  trigonate ;  antennae  with  second  joint  longest ;  thorax 
semiorbicular ;  hemelytra  small,  ovate ;  hind  legs  long ;  thighs  thickened.   Curt. 
B.  E.  693. 

ASTEMMA  Latr,  nee  Enc.  M^th.  (  S*™*"""*""'  ^f^'  Hal«cus  Hahn,         T 

|_  EuaTCBPHALA  Lap,  ohm,  Brtocoiiis  FalL  J 

3  sp.  O.  rufifrotu  Fall.     Hahn,  f.  61. 

Hemelytra  uniting  in  a  straight  suture,  without  any  apical  membrane ;  thorax 
transverse,  quadrate ;  antennae  long,  slender ;  basal  joint  short ;  head  as  broad 
as  the  thorax ;  hind  legs  very  long,  slender. 
LOPUS  Hahn,     Phttocoris  p.  Burm,     7  sp.     L,  triguttatua  L.     Hahn,  f.  4. 
Elongate-ovate;  sides  of  the  thorax  acute,  elevated,  margined;   head  broader 
than  long ;  eyes  prominent ;  antennae  with  the  second  joint  not  strongly  clavate 
at  the  tip. 
PILOPHORUS  Hahn,     Globicsps  Ene,  M,    1  sp.    btfasciatug  F.  ?  davatua  L.  ? 
Narrow ;  head  broader  than  front  of  thorax,  which  is  broadest  behind  ;  legs  mo- 
derately long ;  antennae  with  the  two  terminal  joints  short.    Hahn,  Icon.  1.  23. 
ATTUS  Hahn,     Phttocoris  p.  FaO,     1  sp.     A.  puliearia  Fall.     Hahn.  f.  62. 
Broadly  ovate,  thick,  pulverose ;  antennae  moderately  long,  second  joint  longest, 
third  and  fourth  together  as  long  as  the  second ;  wing-covers  entire ;  hind  legs 
not  thickened. 
HARPOCERA  Curt,     Azimbcxra  Steph,     1  sp.     H.  Burmeuteri.     Curt.  709. 
Narrow-ovate;    antennae  with  the  second  joint  much  shorter  than  the  third, 
obliquely  clavate  at  tip  in  ^ . 
PANTILIUS  Curt,     Lopus  p.  H.  Sch,     1  sp.      C.  tunieatus  Fab. 
Elliptic,  depressed;  head  small,  subtrigonate ;  antennae  almost  as  long  as  the 
body,  third  joint  not  so  long  as  first ;   fourth  shortest ;  hind  tibiae  smooth, 
tarsi  very  short. 
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LYGUS  Hakm.     Cimiz  p.  LUm.     40  wp,     C  QnyU  Linn.     Hahn.  18.  S3. 
Oblong-ovate,  shiningt  finely  punctured ;  thorax  rounded  in  front ;  head  mucii 
narrower  than  the  thorax  ;  antennae  with  the  third  joint  long  and  slender. 
(POLYMEHUS  Hahn  differs  in  having  the  sides  of  the  thorax  straight  and  li^s 
thick). 

CYLLECORIS  i7a*».     —  sp.     Clip's  WoUf.     Hahn,  f.  182. 

Narrow ;  thorax  strangulated  in  front;  antenna  and  ktgs  slender ;  head  as  broad 
as  the  front  of  the  thorax. 
PHYTOCORIS  FaU.     Cimkx  p.  lAtm.     IS.sp.     C.  Apa/t  L.     WoUT,  149. 
Antennae  slender,  with  the  first  joint  as  long  as  the  head  and  thorax,  the  Utter 
not  margined ;  head  broader  than  long ;  hind  legs  very  long. 
MIRIS  F<df.     SwHooKMA  Ia^     18  sp.     C  dolahvimi  linn.     Curtis,  701. 
Elongate,  narrow;  antenna  very  long^  basal  joint  thickest,  poireoted,  second 
joint  longest,  slender ;  ocelli  O. 

Family  8.  (or  10.)      LYGJEWJR  Westw.     (Corddae  p.  JLsodl, 
Sti^pik.    Lygcodes  Barf*.     Lygaeites  and  Astemmites  p.  J^-) 

LYG^US  Fob,     CiMxx  p.  Xma.     1  sp.     C.  eque§h-u  Linn.     Curtis,  481. 
Oblong;  wings  perfect;  ocelli  two;  legs  all  slender;  last  joint  of  antennae  sub- 
fiisifonn. 
HETEROGASTER  SehUL     Ltojbus  Fab,     4  sp.     C  Vrtiem  F.     Curtis,  597. 
Antennae  with  the  basal  joint  shorter,  fourth  longest,  slightly  clavate;  eyes  pro^ 
minent ;  ocelli  two ;  ovipositor  arising  from  the  centre  of  the  abdomen ;  l^gs  of 
equal  thickness. 

Obovate ;  thorax  broad,  slightly  narrowed  acroas  the  middle ;  ocelli  wanting ; 
antennie  with  the  first  and  fourth  joints  of  nearly  equal  lengthy  second  the 
longest;  wings  often  obsolete.     Curtis,  465.     (My  fig.  121.  8.) 

EHYPAROCHRO.r^"'*""^^'^*"™"'"*-^**"-   1    „, 
MUS  Hahn  1  P-*chybracbids  Hahny  Plinthisus  Wettw,     V  25  ap. 

(^  PoLTACAMTHns  Lap,,  MicEOTOUA  Xa/>.  olim.  J 
a  EchU  F.     Curtis,  612. 
Ocelli  two^  fi>re  thighs  thickened,  toothed ;  first  joint  of  antennae  shorter,  fourth 
longest. 

Oba.  The  species,  which  are  very  numerous,  dififer  in  the  form  of  the  thorax : 
Pachybrachius  Hahn  (Icon.  Cimic)  has  it  constricted  in  the  middle ;  in 
Plinthisus  Wtgtw,  (P.  hrtnipennii  Latr.)  it  is  nearly  square,  without  any 
transverse  impression.  H.  Schaffer  retains  Pacbymenis  (previously  em- 
ployed in  Coleoptera)  for  P.  Eehii,  Pini^  &c.,  and  Aphanus  (P.  aadiloMS 
Fall.).     Burmeister  reunites  them  with  the  next  into  a  single  genus. 

G ASTRO DES  We$tw,     PLATTOASTxa  SehUL     1  sp.     C.  Abi^U  Linn. 

Fore  femora  thickened,  toothed ;  females  with  the  last  two  abdominal  segments 
cleft  in  the  middle ;  abdomen  flattened ;  thorax  dilated  behind.     Ps.  92.  22. 

Face  rostrated ;  apical  membrane  of  elytra  veinless ;  stigma  very  large ;  first  and 
second  joint  of  proboscis  very  short,  third  very  long,  fourth  short ;  ocelli  two. 
Hahn,  f.  58. 


HETEROPTERA.     COREIDiE.  18S 

XYLOCORIS  Dufour.     I  ap.     X,ater  L.  D. 

Diffbn  from  Aothoooris  only  in  the  two  baaal  joints  of  the  anteniMB  being  rather 
longer,  and  the  terminal  joint  of  the  antenne  slenderer ;  the  hemelytra  are 
sometimes  impeiiect.  Ann.  Soc.  Ent.  Fr.  toL  iL  pi.  6.  B.  t  3. 
MICROPHYSA  We9t»,  Loeicvla  Cwi.  S  sp.  L.  PBehphoidea  Barm. 
Very  broad ;  abdomen  nearly  round ;  head  advanced  in  firont ;  three  terminal  joints 
of  antenn*  nearly  equal,  second  joint  of  proboscis  longest ;  legs  slender ;  hem- 
elytra  ooleoptrated,  short.    Westw.  in  Ann.  Soc.  Ent.  Fr.  vol.  iiL  pi.  6.  f.  3. 

Family  9.   (or  11.)     COREWJB  Westw.     (Coreid»  p,  Leaeh, 
SUph,     Coreodes  Burnt.     Anisoscelites  and  Coreites  Lap.) 

COREUS  Fab.  Stromastks  Lair.  3  sp.  Typ.  ▼ems,  C.  marginahu  L.   Curt.  174. 

Antenna  with  the  basal  joint  flattened,  second  and  third  longer,  slender,  nearly 

equal,  fburth  shorter,  clavate ;  sides  of  thorax  not  dilated. 

ME ROCORIS  Hahn.    Coaxus  Lair.    3  sp.   C.  denHe%datu»  Scop.    My  fig.  1  SI .  1 1 . 

Antennae  with  all  the  joints  compressed;  first  large,  subarcuate;  the  three  last 

nearly  equal  in  length  and  thickness ;  ndes  of  thorax  often  dilated. 

ARENOCORIS  Hahn.    f  AT.ACTirs  iop- Ctart.  1    \  sp.     A,  ^ralu.  Curt. 

\  FsBUDorliLcxus  Bwrm,  J        Curtis,  500. 

Oborate,  depressed ;  basal  joint  of  antennas  flattened,  seoond  and  third  slender, 

third  longest,  fotu-th  short,  thick  {fig.  ISl.  1 5.) ;  sides  of  thorax  not  dilated. 

Linear ;  antennie  moderate,  not  elbowed,  seoond  joint  longest ;  legs  moderately 
long.     Curtis,  297. 
STENOCEPHALUS  jLofr.  DicaAHocaPBALUs  ira;kn,7eo».  1  sp.    L.nugaxVt^. 
Elongate-ovate ;  antennas  with  the  first  joint  thickest,  second  and  fiiurth  equal, 
fourth  not  thicker  than  the  preceding.     Donor,  pi.  SIS.  f.  1. 
ALYDUS  F<Ar.     Ltojbus  Fab.     1  sp.      C.  ealearaiu$  linn.     Curtis,  369. 
Narrow ;  three  basal  joints  of  antenna  nearly  equal,  fourth  longest  and  thickest ; 
hind  legs  longest ;  femora  spined. 
NEIDES  Lair,     Bxrttus  Fab.     3  sp.      dm.  Hpularius  L.     Curtis,  150. 

Linear ;  antenna  very  long,  elbowed,  basal  joint  longest,  second  very  short ;  legs 
very  long. 
CORIZUS  Fatten.    Lyqjkvb  p.  Fab.     1  sp.     C.  Hyotdami  L.     Curtis,  481. 
Head  rhomboidal,  narrowed  behind;  eyes  small,  prominent;  basal  joint  of  an- 
tenna shortest,  terminal  joint  stoutest,  subfusiform  ;  elytra  ample ;  legs  simple. 
RH  OP  ALUS  SchilL  fiun.  1.    Coaisas  p.  Btirm.    3sp.     C.  capitaims  Wolff,  f.  7S. 
Differs  from  Corizus  in  the  hemelytra  being  submembranaceous,  diaphanous  with 
thick  nerves,  forming  a  quadrate  cell ;  seventh  ventral  segment  covered  by  the 
sixth. 

cYMus  H«*».  { i^*::^';;;;^^-  3.  *«! } » •?•  ^-  »'^'  ?«•  ^o-  ^ 

Hemelytra  covering  the  abdomen,  with  the  outer  margin  depressed ;  apical  mem- 
brane with  slight  separate  nerves  inflexed  at  the  base ;  terminal  joint  of  antenna 
clavate. 

Family  10.  (or  12.)  SCU TELLE RID^  Westw.  (Scuiatii^Mm. 
Pentatomida  Leaeh,  Steph.  Pentatomites  and  Scutellerites  Lap. ) 

Subfiimily  1.     Peniaiomde$, 
^LIA  Fab.     CiMEX  p.  Bwm,     1  sp.     JB.  aeuminaia  F.     Curtis,  704. 
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Head  elongate-trigonate ;  legs  smooth ;  tarsi  S-jointed ;  seutellum  not  coTeriDg> 
the  abdomen ;  first  and  second  joints  of  antennas  very  short,  subequal. 
ACANTHOSOMA  Ctcr<.   CLiMocoais  ^oAn.  4  sp.    CkMHorrhoidaHsL.  Curt.  28. 
Scutellum  not  covering  the  abdomen ;  tarsi  S-jointed ;  antennas  with  joints  nearly 
equal,  third  rather  shortest ;  pro-  and  meta^-stemum  keeled.  (My  fig.  121. 17. ) 
RAPHIG ASTER L<9>.  PKiiTAToiiAp.Cicrr.20.  Isp.  C.pKji<^>eiMMlllig.,^r£«eaF. 
Metasternum  with  a  long  porrected  spine ;  antennae  with  the  first  joint  shortest* 
third  shorter  than  second.     Pz.  SS.  19. 
EURYDEMA  Lap,     Strachia  Hahn,     4  sp.     C.  oleraeea  Linn.     Pz.  32.  12. 
Broadly  ovate;  head  broad;  eyes  transverse;  legs  long;   antennae  long,  basal 
joint  oval,  second  longest. 
PENT  ATOM  A  Lair,     Cihxx  and  Asofus  Burm,     15  np,     C.  rujipes  Linn. 
Subelongate-ovate ;  head  oblong ;  legs  smooth ;  tarsi  3-jointed ;  scutellum  not 
covering  the  abdomen;  eyes  slightly  prominent.     (My  fig.  122.  1.) 

Ob$.      Hahn  has  separated  several   genera  from  this;  viz.  Eysarooris  (P. 
perhta,  punctata),  lalla  (P.  dmnota),  Anna  (P.  luridOf  eustot^  bidems),  and 
Tropiooris  (P.  rn/fpe»). 
CYDNUS  Fab,     Cihez  p.  Linn,     6  sp.      C,  bieohr  L.     Curtis,  74. 
Orbicular,  ovate,  depressed ;  legs  very  spinose ;  two  basal  joints  of  antennae  very 
short,  three  last  nearly  equal. 
SCIOCORIS  Fallen,     Ctdnus  p.  Fabr.     1  sp.      dim,  umbrtnus  Pz.  93. 15. 

Depressed,  acutely  margined ;  head  large ;  second  joint  of  proboscis  long ;  legs 
pilose ;  sides  of  abdomen  exposed ;  scutellum  moderate. 

Subfiimily  2.     Scnidlerideg, 

COPTOSOMA  Lap,    Thtrzocoris  Leaeh,     1  sp.     C.  gkfnu  Fab.    Wolfii;  fig.  3. 
Scutellum  very  broad  behind,  emarginate  in  S »  second  joint  of  antennae  very  short. 
ODONTOSCELIS  Lap,     Trtrtocoris  Hahn,     1  sp.      C.  tearabcundu  Linn. 
Legs  very  spinose ;  antennae  inserted  under  the  eyesy  third  joint  twice  as  long  as 
the  second.     Wolfi;  f.  4. 
URTOCORIS  Hahn.     OnoifToscKus  p.  Burm.     2  sp.     C,  /uUffiuMa  Linn. 
Legs  very  spinose ;  antennae  inserted  under  the  eyes,  second  joint  of  antennae 
longer  than  third.     Curt.  685. 
PODOPS  Lap.     Tbtvra  p.  Steph,     1  sp.     C,  inuneia  Pz.  3^.  24. 

Prothorax  appendieulated  on  each  side  in  front ;  second  joint  of  antennae  shorter 
than  third  ;  legs  almost  smooth. 
BELLOCORIS  ^oAn.    Eurtoastbr  Zap.    2sp.    Cmaicra  Linn.    Hahn,  £  139. 

Legs  slightly  spinose ;  second  and  third  joints  of  antennae  of  equal  length. 
[GRAPHOSOMA  Lap,  Trigonosoma  p.  Burm.    1  sp.    C,  ttneata  L.  WfiT.  f.  1.] 


Obdeb  XIL     APHANIPTERA  Kirby,    (Suctobia  JDe  Gecr,     Siphon- 
APTBBA  Lair,     Rophoteiba  Clairv,    Apteba  MacL.,  Lam.) 

Family  TVLICIDJE, 

PULEX  Linn,     —     17  sp.  P.  irritam  L.     My  fig.  1 14.  1. 
Labium  developed,  with  articulated  labial  palpL 

Ob9,     Ceratopsyllus  Curt.  (Ceratophyllus  Curt,  B,  E,)  consists  of  species 
in  the  type  of  which  the  antennae  are  **  inserted  on  each  side  of  the  crown 
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of  the  head,  concealed  in  ft  cftvitj  behind  th6  eyes  when  at  rest,  and 
as  long  as  the  head,  4 -jointed ;  **  but  other  species  introduced  into  the 
genus  are  described  by  Curtis  as  differing  entirely  in  this  respect;  hence 
the  character,  derived  from  the  antennae,  appears  to  me  to  be  merely  spe^ 
cific.  Some  of  the  species,  howeyer  (P.  ▼espertilionis  and  elongatus), 
being  of  a  much  more  slender  general  form,  I  have  proposed  for  them 
the  generic  name  of  Ischnopsyllus  (Ent.  Mag.  Ko.  4.). 


Order  XIII.     DIPTERA  Arutotle.    (Antliata  Fabricita,     Haltbrip- 

TERA  Clairv,') 

Sect  I.     Ckphalota  Wettw.     (See  Vol.  II.  pp.  505.  and  506.) 

Division  1.  (Stirps  1.)  Nemoeera  Latr.,  MacL.  (Tipulari»  Meig.) 

Fam.  1.  CULICWM  Leach.     Culicides  Macq,     H.  N.  Dipt. 

CULEX  Liim,    20  sp.      C  jripieru  Meig.     Curtis,  537. 

Palpi  longer  than  the  proboscis  ^ ,  very  short  9  • 
ANOPHELES  Meig,     Culbx  p.  Linn,     3  sp.  CW.  bifurcaius  Linn.     Curt.  210. 

Palpi  of  equal  length  with  the  proboscis  in  both  sexes. 
iBDES  Iioff,y  Meig.    ^^^^—    1  sp.  JEd,  cinereusf  Hoff.     Meig.  Abb.  3.  £  1. 

Palpi  very  short  ^ ,  pointed  and  thick  at  the  base  $ . 

Fanuly  8.    TIPULW^  Leach.  (Ttpulides  Maeq,   H.  K.  Dipt) 
Subfamily  1.    Chironomides  Westvr,   (  Cuft'ci/omies  Latr.,  Macq.) 

CORETHRA  ilfet^.     Cbikonoiius  p.  Fa6.     3  sp.     CA.  p^wmtcomts  Fab. 

Antennae  ^  plumose  to  the  tip  ;  legs  placed  at  equal  distances  apart ;  sternum 
not  prominent.     Steph.  pi.  42.  f;  1. 
CHIRONOMUS*ilfet^.     Tipula  p.  Linn,     91  sp.     C,  plttmosus  L.     Curtis,  9a 
Four  hind  legs  at  a  distance  from  the  others;  sternum  prominent;  last  joint 
of  S  antennsB  longest     (My  fig.  124.  8.) 
TAMYPUS  Aftfiy.     Chiroxomus  p.  jPa(.     26  sp.     T,  numUie  lArm,     Curtis,  501. 
Antennie  14-jointed  in  both  sexes,  penultimate  joint  longest ;    sternum  promi- 
nent ;  four  hind-legs  wide  apart 

SPH^ROMIAS  SUph.     6  sp.     Sph.  aUtomarginatus.     Curtis,  285. 

Antemue  slender,  basal  joint  globular,  eight  following  joints  short,  five  terminal 
joints  long ;  eyes  emarginate ;  trophi  fully  developed. 
CERATOPOGON  Meig,     Chironomus  p.  Fabr.     18  sp.      C,    Stigma  Meig. 
Antennas  ^  plumose  at  the  base,  5  terminal  joints  elongated,   simple  in  $  >  ^^ 
the  femora  simple;    second  joint   of  palpi  longest;    legs  of  nearly   equal 
length  ;  two  submarginal  cells.     Meig.  Zw.  1.  pi.  2.  f.  18. 
PALPOMYI A  Meig.  ?,  Stqyh.    Cxratopooon  B.  Meig,    10  sp,   C.  tpinipes  Meig. 
Differs  from  Ceratopogon  in  having  the  fore  thighs  thick  and  spinose  beneath. 

Ps.  103.  14. 
■"~^~~""~^^"— ""^~^^^^^~^"~~~~~~~~^"^~"*""^~^"~~~~"^^""^"^~^~~'^~^"~^~~""~^"^^~""^^~~"~""*— ^^■~~^"^^"~~~^-^^-^ 

*  Our  lakes  and  greater  rivers  yield  a  species  remarkable  for  its  wings  incum- 
bent, as  in  Ceratopogon ;  but  with  the  other  characters  of  the  genus,  Ch.  Jacuetri4, 
dilute  prasinus  thorace  vittis  3  ferrugineis ;  tibiis  anticis  subfuscts  (alis  nudis ; 
halteribus  albidis).  Long  2  lin.  ,?  —  1 1  $ .      ( Holiday  MSS. ) 
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I>iffen  from  Ceratopogon  in  haying  the  hind  thigha  thickened. 
CULICOIDES  Latr,     CKftAToroaoN  p.  Meijf.     6  sp.     Ci  puUearis  Linn* 
Femora  simple^  not  tpinedi  one  large  imperfect  submarginal  eell.    Meig.  Zw.  I. 
pL  2.  t  17. 
(LABIDOMYIA  Si,  FoaciroxriA  Meig,  9  2  sp.    Cer,  bipmnctata  Lmn.  Meig.) 
ORPHNEPHILA  HaL     Chkhxsia  Macq:    1  sp.  O.  <feota  Ha]. 
Eyes  confluent  in  finont ;  ocelli  0 ;  antennie  rery  short,  naked  in  both  sexes ;  base 
globose ;   anterior  tarsi  elongated ;  wings  incumbent,  paralleL     ZooL  Joum. 
ToL  ▼.  pi.  1£.  f.  S. 

SubfiunilyS.      Ceeidomyidea  Weaiw.     (GaiUieoles  Lair.,  Moeq,) 

DIOMYZA  Meg,     IuABIOWIlka  A,  Meig.     S  sp.     I).  ftJiginoaa  Steph. 

Wings  with  the  oosta  thickened ;  one  longitudinal  and  furcate  nerve ;  tarsi  verj 
long ;  basal  joint  short ;  antennsB  short,  joints  not  verticillate.   Steph.  pL  42.  f.4. 
LASIOFTERYX  Sieph.     LAsiorrxaA  B.  Meig.     6  sp.     Lae,  obfnecata  Meig. 

Differs  from  Diomysa  in  having  the  basal  joint  of  the  tarsi  elongate. 
CECIDOMYI A  Xa<r.     Oligotrophus  Zafr.  olim.     88  sp.     Tip.  TritieiK. 
Legs  very  long ;  basal  joint  of  tarsi  very  minute ;  antenme  long,  especially  in  (f  ; 
joints  verticillate ;  wings  with  two  lon^tudinal,  and  one  inner  furcate  nerve. 
My  fig.  125.  S. 
PLAMETELLA  WeMiw.     Plakius  WUu  (G.  Carab.)  1  sp.     PL  extremm  Wlk. 
Antennie  ^  12-jointed,  half  the  length  of  the  body,  joints  long,  equal;  twelfth 
conic,  acuminate;  thorax  produced  over  the  head ;  legs  thick,  basal  joint  of  tarsi 
very  short. 
CAMPYLOMYZA  Wied.     Cxcidomvia  Meig.  olim.     4  sp.      C.  JUtvipee  Meag. 
Antenna  short,  not  verticillate,  14-jointed ;  subcostal  nerve  furcate  at  tip,  and 
two  longitudinal  furcate  disooidal  nerves.     Meig.  Zw.  1.  pi.  S.  t  6. 
PSYCHODA  Lair.   Tinbaria  SchiO.     10  sp.    T.  PkaUmmdu  Linn.     Curt.  745. 
Wings  deflexed  at  the  sides  of  the  body  with  numerous  nervures ;  antennae  verti- 
ciliated,  14 — 15-jointed. 

{S.G.  A.  Saceopteryz  HaL,  P.  fidiginota  Meig.,  B.  Psyehoda,  P.  OMOom 
Meig.  (my  fig.  185.  9.),  C.  Triehomyia  HaL,  P.  wiricaf  and  D.  Syoo- 
rax  Hal,  P.  eilaeea  Hal.     See  Curtit.) 

Z YGONEUR A  Meig.  9  1  sp.  Z.  tciarina  Wint.    Meig.  Zw.  6.  t.6S.  1 15. 

Antenns  long,  14-jotnted,  verticillate ;  legs  long,  slender ;  first  longitudinal  di*- 
coidal  nerve  furcate ;  upper  branch  of  fork  much  curved* 
MOLOBRUS  Lair.*    Sciara  Meig,     28  sp.     Tip,  TAoaks  Linn. 

Antennae  short,  16-jointed,  filiform  pilose;  eyes  reniform;  first  longitudinal  dis- 
ooidal nerve  furcate ;  branches  of  fork  nearly  straig^     Meig.  Zw.  1.  pL4.  f.S, 


*  «  Chionea  venatica  CuH.  Gmd.  1164^  1.  The  insect  I  had  here  indicated 
is  a  small  apterous  Molobrus,  allied  to  M.  longipcs,  but  with  wings  amd  pauere 
quite  abeent;  the  terminal  spurs  of  tibiie  obsolete :  the  thorax  much  oompreased 
behind,  so  as  to  seem  conical  from  above ;  the  abdomen  inerassate  in  the  middle, 
the  attenuate  extremity  decurved  and  furnished  with  the  ordinary  two  linear  obtuae 
pubescent  and  free  valves  of  ovipositor.  I  should  not  have  hesitated  to  identify  this 
with  De  Geer*s  Tipula  aiomaria,  if  the  latter  had  not  been  represented  as  hairy. 
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LESTREMIA  Maeq.,  Meig.     Diamxsa  Meig.     3»8p.    L.  leucophaa  M. 

Antennae  15-jointed,  joints  globular,  pedicellate  Sf  cyUndric  $;  legs  long; 
wings  with  a  marginal  eell  divided  by  a  transverse  nerve.     Meig.  pl»  65.  f.  16. 

AN  ARETE  HaL         ■  1  sp.     A.  eandidaia  HaL     PitU  D.O.  ? 

AntennsB  shorty  9-jointedi  eyesemarginate;  ocelli  three;  eyes  incumbent, naked ; 
a  furcate  nerve  inserted  in  the  middle  of  the  oosta ;  tibiae  not  spurred. 

CATOCHA  HaL     1  sp.      C.  JaHpes  HaL 

Antenna  porreeted ;  two  basal  joints  thick,  S  16-jointed ;  joints  globular,  pilose ; 
antennae  KVjointed ;  ocelli  three ;  fbrcate  nerve  inserted  near  the  base  of  the 
costa. 

Sub&mily  3.     Myceiaphilides  Westw.    (Fungicolae  Meig,,  Maeq. 
Fungivores  Latr,) 

RHYFHUS  Lair.    Akisops  Meig.,  olim.    4  sp.     7.  feneetralU  Scop.    Curt.  102. 

Antemue  short,    14- jointed,   cylindrical ;    wings  with   a  central   oblong  cell ; 

second  joint  of  palpi  swollen;  legs  not  spinose.     (My  fig.  IS5.  16.) 

CORDYLA  Meg,    Ooontopuila  Meg,    4  ^>.    Cfiuea  Latr.     Macq.  pLS.  f.  17. 

Body  compressed;   antennae  short,    14-jointed,  compressed;  joints  transverse; 

ocelli  three,  in  a  line ;  nerves  of  wings  simple. 

MYCETOBIA  Meig.    1  sp.    M.  paUipee  Meg.     Meg.  pL  8.  C  10. 

Nervures  simple;  antenna  with  cup-shaped  joints,  much  shorter  than  the  body ; 
terminal  joint  of  palpi  elongated ;  ocelli  three,  in  a  triangle. 
PLATYURA  Meig.     Sciaba  p.  Fab.     13  sp.     Se,  Uneaia  Fab.    Curt.  134. 
Antennae  short,  with  transverse  joints ;  first  longitudinal  nerve  with  an  oblique 
nervure  at  the  apex ;  palpi  with  oblong  joints ;  body  generally  depressed. 
SCIOPHILA  Hoffin.     Plattuka  p.  F.     17  sp.    JSmbriata  Meig.     Curt  641. 
Ocelli  apart,  middle  one  small ;  wings  with  a  small  subquadrate  cell  between 
the  subcostal  and  longitudinal  nerves ;  antenna  short. 

LEIA  Meig. 18  sp.     L.  nitidiooBie  M.     Curt  645. 

Ocdli  three,  distant,  central  one  small ;    wings  i^thout  a  subquadrate  cell ; 
antenna  as  long  as  the  thorax,  with  cup-shaped  joints ;  palpi  long. 
MYCETOPHILA  Meig.     Sciara  p.  Fab.     47  sp.     Sc  lunaia  Fab. 

Ocelli  two  or  0;  wings  without  a  subquadrate  cell;  trophi  short;  antenna 
rather  short     My  fig.  125.  1 1. 

LEPTOMORPHUS  Curt.     2  sp.     X.  Wdikeri  Curt     BE.  365. 

Antenna  with  oblong  joints;  terminal  joint  of  palpi  elongated;   ocelli  three, 
central  one  very  minute ;  posterior  tibia  not  externally  spined. 

MACROCERA  Meig.     9  sp.     M.  j»Aabrata  Hoffi     Curt  637. 

Antenna  much  longer  than  the  body ;  second  subcostal  nervure  continued  to  the 
apex ;  ocelli  three,  close  together. 
BOLETOPHILA  ^ojfiM.   Mxssala  Cbrf.^    3  sp.    B.  eitureaHoff.   Ste.44.  f.l. 
Antenna  nearly  as   long  as  the  body;    second  subcostal  nervure   terminated 
abruptly;  ocelli,  three  in  a  line.     Curt  581. 

As  Chionea'appears  to  be  one  of  the  TerrieoUe,  I  was  clearly  in  error  in  supposing 
any  connection  with  that  genus.**     {HaUday  MSS.) 

*  "  I  find  3  sp.  The  i  antenna  are  as  CkSremomuM,  so  thattbe  additional  trans- 
verse nervure  is  the  only  generic  character,  the  eyes  being  reniform  in  the  commonest 
speeies,  which  I  take  for  Ck.  obeeurimanue  j  even  in  D.  WaUUi,  they  are  slightly 
notched.     A  third  spcdcs  has  an  additional  joint  in  antenna  9  •*'   {HaUdag  MSS.) 
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Subfamily  4.      TipuUdes  Westw.     (Rostrate  3feiy.     Terrieolei 
LtUr.,  Maeq.^ 

TRICHOCERA  Meig.     Tipula  p.  D.G.     6  sp.      Tip.  hienudh  De  G.' 

Antenns  with  the  terminal  joints  exceedingly  slender  and  indistinct ;  legs  ray 
long  and  slender;  palpi  with  fiye  nearly  equal-sized  joints;  wings  with  five 
posterior  cells.     Meig.  Zw.  I.  pi.  7.  f.  9. 

DIXA  Meiff.     9  sp.     D.  apnlina  Meig.     Curt.  409. 

Wings  with  the  first  and  third  apical  nenrures  furcate ;  antennae  very  slender ; 
thorax  projecting ;  ocelli  O. 
PERONECERA  Curtis.     ■  2  sp.     P.  fugcipennis  Curt.     BE.  589. 

Antenns  not  so  long  as  the  thorax,  in  the  male  7-jointed,  last  joint  small;  shorter, 
and  8-jointed  in  female,  fifth  short,  three  following  forming  a  mass ;  wings  with 
three  subnuirginal  cells. 
NEMATOCERA  Meig,     Anisomkra  St,  Cat.     1  sp.     ni^ra  Latr. 

Antennae  much  longer  than  the  thorax,  slender,  6-joiiited,  fotir  terminal  joints 
long ;  palpi  with  a  short  terminal  joint. 
PTYCHOPTERA  Meig.    Tipula  p.  Linn.    5  sp.    T.  eoniaminata  Linn. 

Palpi  with  the  last  joint  very  long ;  antennas  filiform,  16-jointed,  third  joint  long  ; 
wings  folded  at  the  anal  nerre ;  discoidal  cell  wanting.     Meig.  Zw.  1.  pi. 6.  f.  17« 
NEPHROTOMA  Meig.    Tipula  p.  Fab.     1  sp.     T.  chreaUe  F. 

Last  joint  of  palpi  elongate ;  antennce  ^  19-jointed,  fourth  and  following  jointB 
kidney-shaped.     Meig.  Zw.  1.  pi.  5.  f.  19-22. 
DOLICHOPEZA  Curt.     Lxptina  Meig.  pi.     I  sp.     D.  SgMcola  Curt  62. 
Antenns  1 2-jointed,  slender,  simple ;  legs  yeiy  long;  ocelli  0 ;  terminal  joint  of 
palpi  long ;  third  discoidal  cell  wanting. 
PACHYRHINA  Macq.  Tipula  p.  StejA.  8  sp.  Tip.  croeata  L.  DonoT.  pi. 48.  £1. 
Differs  from  Tipula  in  second  posterior  cell  sesule,  nasus  thicker,  and  first  joint 
of  antennae  shorter. 
TIPULA  Linn,     Limokia  Meig.  olim.     36  sp.      T.  gigantea  F.     Curt.  493. 
Antenns  simple,  13-jointed,  with  whorls  of  hair  ;  last  joint  of  palpi  moderately 
long ;  wings  with  seven  apical  cells. 
CTENOPHORA  Meig.    Xiphura  &  Dictenidia  Br.    8  sp.     Tip, pectinicomtM  L. 

Antennae  IS-jointed,  pectinated  in  ^ ;  last  joint  of  palpi  elongate.     Curt.  5. 
PEDICIA  Latr,    Limnobul  p.  Meig.   1  sp.    Tip.  rivota  lAnn.     K.  &  S.  pi.  4.  f.4. 
Fourth  joint  of  the  palpi  long  and  flexible ;  antenna  16-jointed,  third  and  sixth 
joints  subglobose,  seven  terminal  ones  slender ;  second  posterior  cell  petiolated. 
SYMPLECTA  Afei^.     Hslobia  Ene.  Mith.     5  sp.     L.  puncHpennU  M.  . 

Wings  with  seven  apical  cells ;  anal  nerve  greatly  bent ;  palpi  short,  with  nearly  equal 
joints  ;  eyes  united  in  front;  antennae  filiform,  16-jointed.     Macq.  pi.  2.  f.  11. 

?  GLOCHINA  Meig.  ?(Siaooka  Meig  in  pljS  fijP;  .  G.leucaoe^a  Hal. 

^     \  LiMMOBiA  p.  Macq.    J     Mcig.  pi.  65.  f.  5. 

Antennae  14.jointed;  trophi  greatly  elongated;  palpi  long,  5-jointed. 
LIMNOPHILA  Afac^.   LiMNOBLik  p.  Meig,   10?sp.  L.  pictipennis  Meig. 

Joints  of  palpi  of  equal  length;  antennas  filiform,  ordinarily  16-jointed;  third 

and  following  joints  globular ;  wings  incumbent ;  five  posterior  cells.     Macq. 

Ub.  2.  f.  5. 

CYLINDROTOMA  A/acf.  Lmnobia  p.  Jfcv.  8?sp.  <K«/inc<i««maMacq.t.2.f.9. 

Joints  of  the  palpi  nearly  equal;  antennas  filiform,  IS-jointed,  cylindric;  wings 

incumbent ;  two  submarginal  cells,  four  or  five  posterior. 
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LIMNOBIA  Meijf.     Limonia   Lair,  28  sp.     7.  S-pundata  F.     Macq.  t.  2.  £  7 
Antennae  15— 17-jointed,  filifonn,  terminal  joinU  oblong ;  palpi  with  the  terminal 
joint  short ;  wings  incumbent ;  four  posterior  cells. 

OU.  L.  tenella,  the  type  of  Ganomyia  Hgg.,  and  L.  lutea,  modesta,  &c., 
placed  by  Stephens  in  his  G.  Dicranomyia,  are  united  by  Macquart  to 
Limnobia. 

IDIOPTERA  Maeq,  ■■     1  sp.     7.  pvkheUa  Macq.  pi.  2.  f.  S,  4. 

Nasus  yery  short ;  antenn«  half  as  long  as  the  body,  with  oblong  joints ;  basal 
internal  cell  of  wings  divided  by  a  transverse  nenre. 

ULA  HaL     1  sp.      OL  mdlitMima  Hal. 

Antennas  porrected,  17-jointed;  two  basal  joints  short,  thick,  the  remainder 
oblong,  subequal ;  palpi  incurved,  4-jointed,  last  joint  long ;  wings  Incumbent^ 
pubescent. 

GERANOMYIA  Hal.     2  sp.     C.  wieoior  Hal.     Curtis,  £73. 

Antennae  I4-jointed ;  trophi  greatly  elongated ;  palpi  very  short,  52- j<nnted. 
RHAMPHIDIA  MHg,     Lkftorhina  Steph,  Cat,     1  sp.     Rh,  UmgirottrtB  Wied. 
Antennae  16-jointed;  clypeus  greatly  elongated;  trophi  small;    palpi  4-jointed, 
last  joint  long ;  wings  with  four  posterior  cells. 

RHIPIDIA  Meig,     2  sp.     R,  maeulata  Melg.     Zw.  1.  t.  5.  f.  11. 

Palpi  with  short  subequal  joints;    antenna  1 4-jointed,  fourth,  and  following, 
globose,  apart,  and  bipectinate  in  S »  four  posterior  cells. 
ERIOPTERA  Meig.     Erioftxrtx  Steph.     SO  sp.    T.fiavueens  L.    Curtis,  557« 
Wings  rather  long;  veins  hairy;  legs  rather  stout;  antennae  16-jointed,  joints 
oblong  verticillate  ^ ;  joints  of  palpi  equal. 
MOLOPHILUS  Curt,    EaiorrxaA  p.  Meig,    1  sp.    Er,  aira  Meig.     Curt.  444. 
Wings  very  short,  hairy;  abdomen  of  males  terminated  by  two  large  lobes; 
antenna  short,  monUiform,  17-jointed ;  legs  very  long. 

Subfiunily  5.     BUnmidet  Westw.  (Muscaformes  Mag,  Florales 
Lair,y  Macq,) 

SIMULIUM  Latr,  Atractocera  Meig,^  KU    IS  sp.    C,  reptatu  Linn.   Curt.  765. 
Fourth  joint  of  palpi  slightly  elongate;    antenna  11 -jointed;   ocelli  0;  basal 
joint  of  tarsi  very  large ;  wings  large. 
SCATHOPSE  Geoffr,   Csria  Scop.  8  sp.  T.  notatalAnn.  Meig.  Z.  1.  pl.lO.  f.lS. 
Palpi  hidden,  1 -jointed ;  antenna  cylindric,  1 1 -jointed ;  eyes  reniform ;  second 
posterior  cell  petiolated. 
DILOPHUS  Meig,   Buiop.  OUv.  5sp.    T.fehrUU  lAniL     Meig.  Zw.  pL  11.  f.  1. 
Antenna  1 1 -jointed,  four  terminal  joints  united  in  a  mass ;  fore  tibia  terminated 
by  eight  points;  tarsi  S-pulvillose,  no  discoidal  cell. 
BIBIO  Geoffr,     Hirtea  p.  JPa(.     ]9sp.     Tip,  Mard  lAnn.     Curt.  138. 

Antenna  9'jointed,  cylindric,  perfoliated ;  eyes  ^  occupying  nearly  all  the  head ; 
fore  thighs  thickened ;  fore  tibia  terminated  by  a  long  spine. 

ASPISTES  Haffm.     1  sp.     A,  Haworthii  Curt. 

Antenna  8-jointed,  last  joint  very  large,  oval ;  one  basal  cell  emitting  three  long 
oblique  nerves.     Meig.  Zw.  1.  tab.  11.  £  16. 
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Diviflioii  2.    Braekoeera  Maoqiuurt. 
Stirps  1.     NotaeasUha  Latr. 

Family  1.  (or  S.)     STRATIOMW^  Westw.     (Stratlomycies 
Latr.) 

PACHYGASTER  Meig.     VArro  Latr,     2  sp.      V,  uter  Fab.     Curt.  4S. 

Third  joint  of  antenns  large,  subhemispberical,  subarticulated,  with  a  dorsal 
arista ;  abdomen  globose  ;  scutellum  unarmed ;  disooidal  cell  large. 
SARGUS  Latr.     Nxmotxlcs  p.  D.G»     S  sp.     M.  ct^mcn'tM  L.     CurL  905. 
Palpi  indistinct,  replaced  by  two  points ;  antenna  with  the  third  'joint  aearcdy 
larger  than  the  second,  and  apparently  composed  of  several  joints  united  to* 
gether  with  a  subterminal  seta;   scuteUum  not  spined;   abdomen  elongate- 
orate. 
CHRYSOMYI A  Jfoc^.  CnLoaoHTiA />«ac.  4  sp.  M.poHhalu  DonoT.pLl4S.  tl. 
Differs  from  Sargus  in  the  eyes  of  the  ^  united,  and  the  proboscis  with  short 
palpi. 
NEMOTELUS  Fab.     Musca  p.  JLtan.     4  sp.     M.  pantJurinu$  L.     Curt.  729. 
Third  and  three  following  joints  forming  an  ovate-conic  mass,  with  a  terminal 
biarticulate  style ;  labium  greatly  elongated. 
CLITELLARIA  Meig.  ErHirnuM  Lair.  I  sp.  C.  JEphip/rium  F.  Steph.  pi. 46.  £l. 
Third  and  four  following  joints  of  the  antenns  forming  a  subulated  mass,  with 
a  terminal  biarticulate  style ;  eyes  villose ;  abdomen  very  broad. 
OXYCERA  Meig.     Musca  p.  Linn.     9  sp.     M.  triUneata  L.     Curt  441. 
Third  and  three  following  joints  of  antenns  forming  an  oval  mass,  terminated 
by  a  style   composed  of  two  terminal  joints ;    eyes  S  villose ;  abdomen  sub- 
orbicular. 
STRATIOMYS  Geoffir,     Ooovtomtia  p.  Sam,     5  sp.     M.  ehamaUan  L. 

Proboscis  very  short ;  basal  joint  of  antenns  much  longer  than  second ;  terminal 

joints  forming  a  fusiform  club,  without  a  style ;   scutellum  spined.     My  fig. 

127.  1. 

ODONTOMYI A  Meig.     Musca  p.  Linn.     8  sp.     M.  ffydroleon  L.    Ps.  58.  19. 

Basal  joint  of  antenns  shorter ;  proboscis  slenderer ;  wings  generally  with  four 

posterior  cells. 

Family  2.    (or  4.)      BERIDJE  Westw.     (Decatoma  p.  Lmtr. 
Xylophagids  Steph.     Xylophagi  p.  Meig,     Xylophagii  Mdeq.) 

SUBULA  Meig.    Xtlofhagus  B.  Meig.     1  sp.     S,  nuKulata  F.    My  fig.  127.  12. 

Scutellum  unarmed  ;  antenns  10-jointed;  eyes  ^  apart. 
BERIS  Latr.     SraATioirrs  p.  Geoffr,     11  sp.     M.  elavipet  Linn.     Curt.  SS7. 

Scutellum  6-  or  8-spined ;   antenns  10-jointed ;  eyes  contiguous  ^ ;  palpi  ob- 
solete. 
ACTINA  Meig.     Bxais  p.  Macq.     1  sp.     A.  tibiaUe  Meig.     Steph.  pL  46.  t  2. 

Scutellum  4-8pined  ;  palpi  long ;  eyes  apart  in  ^ . 

Family  S.   (or  6.)     C(ENOMYIDJE  Westw.     (Sicarii  Lair.^ 
Macq.     Xylophagi  p.  Meig. ) 

XYLOPHAGUSAfet^r.  A.  Neuotelus 2>. G.  2sp.   X.aterTth.  Myfig.  127.  16. 
Antenns  10-jointed,  basal  joint  long ;  ovipositor  of  $  elongated ;  eyes  distant^. 
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Stirpf  3.     Tctnptioma  Latr. 

Family  1.  (or  7.)     TAB  AN W^  Leach.  (Tabanii  Xa«r.    Hexa* 
chstes  Meq.) 

TABANUS  JLtn*.,  ^c.     21  sp.      T.  bovinui  Linn.     Curt.  78. 

Antenns  7-jointecl,  not  longer  than  the  head,  third  joint  excised  at  base. 
H^MATOPOTA  Me^.     Tabjlnusp.  X.     48p.     7. /j^KpiaA*  Linn.     Curt.  525. 

Antennn  6-jointed,  longer  than  the  head,  third  joint  thickened  at  base. 
CHRYSOPS  Meip.     Tabahus  p.  Linn.     4  8p.      7.  cceM<i€M  Linn. 

Ocelli  distinct;  antennas  long^  7-jointed.     Donov.  pi.  131. 

Family  2.  (or8.)     BOMBYLIIDM  Leach.  (Bombyliarii  Meig^^ 
Lair,) 

BOMBYLIUS  Linn,,  ^.     8  sp.      B.  major  L.     My  fig.  128.  11. 

Terminal  wing-cells  terminated  by  nerves,  parallel  with  the  posterior  margin ; 
basal  joint  of  antennae  long. 
PHTHIRIA  Latr.  [Ploas  St.  Cafi     ^2  sp.     P.  puUearia  Mik.     Curt.  521. 

Tenninal  wing-cCUs  extending  to  the  hind  margin ;  basal  joint  of  antenns  short. 

Family  3.  (or  9.)     ANTHRACID^  Leach.    (Anthracii  Lair. 
Bombyliarii  p.  Lair.     Nemestrinidae  and  Anthracii  Meq,) 

LOMATIA  Mdg.     Sttoia  Mtig.  olim.     2  sp.     An,  BeUefndf  F.     Pz.  45.  16. 

Elongate ;  antennae  close  together. 
ANTHRAX  JPoi.     Nxmotxlus  p.  2>.  Cr.     5  sp.     M,  HcOetdoUa'L,     Curt.  9. 

Short ;  antennae  apart  at  the  base. 

Family  4.  (or  10.)    ACROCERID^  Leach.  (Vesiculosa  Meq, 
Inflatae  Meig,,  Latr.) 

ACROCER A  Meig.     Stephus  p.  Pz.     2  sp.     iS^.  globuhu.     Pk.  86.  20. 

Antennae  setaceous  at  tip,  inserted  dose  to  the  ocelli. 
HENOPS  IBig.     Oocodbs  Lair.     2  sp.     M,  gibbom  L.    Curt  1 10. 

Antenn«  subdavate,  inserted  doae  to  the  eyes. 

FamUy  5.  (or  11.)     EMPID^  Leach.  (Empidis  Mtig.) 

EMPIS  Linn.     31  sp.     E,  tetteOata  F.     My  fig.  129.  3. 

Proboads  much  longer  than  the  head ;  twosubmarginal  cells. 
(PACHYMERIA  Si,     Emhs^B.  p.  Meig.     2  sp.     E,  rttralU  Meig.     Harr.  Exp. 

pi.  44.  f.  4.) 
(PLATYPTERYGIA  SL     PLATYrrxxA  Meig,  olim.     1  sp.     E.  boreaRs  Linn. 

Curt.  18.) 
RH AMPHOMYI A  £bjfm.     EMns'p.  J^Vi^.    24  sp.    E.  nigripee  Fth.    Curt  517. 

Proboscis  long ;  one  submarginal  celL 
(ENICOPTERYX  St^     Rbaxphomtia  p.  Afet^.     3  sp.     Rh,  ifrfueeata  Mdg. 

Zw.  pl.23.  £4.) 


*  The  second  species  of  this  genu%  now  first  recorded  as  a  native  insect,  from  the 
collection  of  Mr.  Shuckard,  is  the  Ph.  lulva  Latr*  figured  in  the  fix>ntispiece  to 
Vol  I.  Af,  9. 
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HILARA  Meiff.     TiiCHTD&oMiA  p.  Fab,     23  sp.      T,  fuseipet  Faib.     Curt  ISa 
Proboscis  shorter  than  the  bead ;   third  joint  of  the  antennae  elongate;    style 
short. 
BRACHYSTOMA  Meig,     Baccha  p.  F.     3  sp.     B.  longieomii  Meig. 

Proboscis  shorter  than  the  head ;  third  joint  of  the  antenme  elongate-oonic ;  style 
very  long.     Meig.  pi.  22.  f.  8. 
-GLOMA  Meig,     ■  1  sp.     G.fiucipennia,     Meig.  pi.  22.  f.  11. 

Proboscis  shorter  than  the  head ;  third  joint  of  antennae  globular. 

Family  6.  (or  12.)     Taehydromiid4e,  (Tachydromii   Meig.     Exn- 
pides  p.  Mcq.) 

HELEODROMIA*  Hat    {|;"„1~;;^„*«^%.  }     <  "P-     «  K-V~  Hd. 

Legs  simple ;  proboscis  short,  thick,  somewhat  exserted ;  wings  with  an  oblique 
apical  nerrure ;  antennas  S-jointcd ;  seta  2  jointed.     CurL  513. 
SCIODROMIA  Hal  MSS.     HaLBonaoMiA  Meq,     1  sp.     H.  immaeuTata  HaL 

Difiers  from  Heleodromia  in  the  proboscis  being  perpendicular,  longer  than  the 
head ;  palpi  short,  incumbent. 

ARDOPTERAAfca.    f  jLw™«"s  J^oi.  .nTssp.    M.  irroraia  VuL 

^     \  [LirroscBLis  Latr,  g.  HemipLJJ       "^ 

Very  narrow ;  eyes  large  ;  hypostoma  linear ;  proboscis  short,  thick  ;  palpi  in- 
cumbent ;    seta  of  antennae  very  long ;    wings  with  a  complete  central  oeD. 
Mcq.  pi.  8.  f.  13. 
HEMERODROMIA  Hoffi     Sicus  Latr.     8  sp.      Ta,  Maniupa,      Pz.  103.  16. 
Anterior  coxae  elongate;  fore  femora  incrassate ;  fore  tibiae  curved  (Jig,  129.  9.). 
TACHYDROMIA  Mcq.  (1827).     TACirmxA  Meig,  (1830>     11  sp.     M,  am^ 
gant  L.     Curt.  477. 

Anterior  coxae  short ;  fore  thighs  thickened,  serrated ;  fore  tibiae  spined  on  the 
inside  ;  wings  veined,  as  in  fig,  129.  8.  ;  antenne  2  jointed,  with  a  long  seta^ 
PLATYPALPUS  Mcq,     TACBrnaoMiA  Meig,  v.  6.     40  sp.      Od,  evniiatu  F. 
Differs  from  the  last  in  having  the  middle  thighs  thicker  tlian  the  anterior,  and 
spined  beneath  ;  transverse  nervures  oblique.     Meig.  3.  t.  23.  f.  23. 
ELAPHROPEZA  Mcq,     TACHmaoMiA  FalL     1  sp.      T.  ephippiaia  FalL 
Wings  without  an  anal  or  diaeoidal  cell ;  three  posterior  cells ;  legs  simple.     Moq. 
pi.  8.  f.  14. 

DRAPETIS  Meig,     5  qi.     D.  exilU  Meig.     Curt.  397. 

Short,  broad-;  legs  long,  simple ;  antennae  as  long  as  the  head,  3 -jointed,  third 
ovate-conic;  seto  long,  angulated  at  base;  no  discoldal  cell;  anal  nerve 
straight 


*  **  Maequart  has  divided  Heleodromia  into  two  genera,  but  the  name  should  be 
retained  for  the  second  division ;  the  type  illustrated  by  Curtis  belonging  to  this, 
and  the  name  applying  to  their  aquatic  habiu :  (has  not  Hgdrodromia  been  cm- 
ployed  among  Cntatacea  f),  I  would  propose  to  substitute  SetodronUa  as  the 
-generic  name  of  the  first  division.  Meigen  is  inclined  to  unite  them  to  Braehg' 
stoma  ;  but  the  nervure  surrounding  the  entire  wing  sufficiently  discriminates  them. 
Barameeia  Macq.  is  synonymous  with  ffdeodromia,  and  P.  jRcberti  seems  to  be  ^. 
fonHnaUe,  The  two  genera  with  Ardoptera  form  a  small  group  between  MemerO' 
dromia  and  the  proper  Emj^dm,^    (  MaUdag  MSS.) 
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Family?,    (or  13.)      HYBOTIDJE,    (Hybotina    Mtig.^   Mai, 
Asilidae  p.  Steph,) 

HYBOSJ^a6.     AcKOMTiA  Bon.     9sp.      Tab.  fiin^nii  ¥.     My  fig.  129.  10. 
Antennae  apparently  only  2-jomted ;  seta  long ;  hind  femora  thick  and  spined. 

OCYDROMIA  ffoff.     6  sp.      Oc.  glabrieula  Fall.     Meig.  t.  21.  f.  23. 

Antennas  apparently  only  2-jointed,  second  joint  short;    seta  long;    proboscis 
slightly  exserted ;  legs  slender. 
(ED  ALE  A  Meig,     Emhs  FaO,     2  sp.     E.  hyboiina  FalL     Meig.  t.  21.  f.  27. 
Third  joint  of  antennas  long ;  style  very  short ;  hind  thighs  rather  thick ;  pro- 
boscis slightly  porrect. 

SFANIA  Meig.     2  sp.     &  nigra.     Meig.  t.  66.  t  12. 

Frobosds  slightly  exserted;  antennas  apparently  2-jointed,  second  joint  elongate- 
oral  ;  style  short ;  legs  slender ;  two  submarginal,  four  posterior  cells. 

Obe*     Mr.  Haliday  considers  this  g.  to  belong  to  the  Leptidae.  {Ann.  N.  H.) 

MICROPHORUS  Meq.     TaiciuNA  Meig.     6  sp.      Tr.  eJavipes. 

Third  joint  of  antennas  long ;  style  rather  long ;  proboscis  not  extending  beyond 
the  head.     Meig.  t.  66.  f.  10. 

RAG  AS  Wlk,     1  sp.     R.  vnica  Wlk. 

Like  Microphora,  but  vith  the  longitudinal  nerve  emitting  a  branch  at  the 
apex. 
CYRTOMA  Meig.    — —    6  sp.     C.  atra,     Meig.  t.  33.  f.  5. 
Proboscis  very  short,  conic ;  palpi  very  small ;  eyes  contiguous  in  both  sexes ; 
antennae  2-jointed ;  seta  short;  hind  tibiae  thick  at  tips ;  basal  joint  of  hind  tarsi 
brood. 

OPETIA  Meig.     2  sp.      O.  nigra  Meig.     Curt.  489. 

Proboscis  very  short ;   antennae  3- jointed,  third  joint  long,  subfunform ;    seta 
long ;  legs  simple ;  wings  with  seven  longitudinal  nerves,  the  fifth  furcate. 

Family  8.  (or  14.)     ASILIDJS  Leach.     (Asilici  Meig.,  Meq., 
Latr.) 

GONIPES  Lair.     LxnoOASTxa  Meig.     2  sp.     Ai.  eylinOriea  D.  G. 

Abdomen  very  long,  cylindrical ;  tarsi  without  any  pulvUU ;  antenne  with  a  ter- 
minal style.     Meig.  t.  21.  f.  16. 
DIOCTRIA  Meig.     Ehax  p.  Scop.     12  sp.    A:  (EUmdicalj.    Meig.  t.  19.  f.24. 
Style  of  antennas  obtuse,  2-jointed ;  tarsi  with  two  pulvilli ;  abdomen  long,  sub- 
clavate. 
DASYPOGON  Afet^.     Erax  p.  Scop.     2  sp.     D.  Diadema  Fab. 

Style  of  antennas  conical ;  tarsi  with  two  pulvilli ;  palpi  short,  biarticulate.     St. 
pi.  AS.  f.  1. 
LEPTARTHRUS  Steph.  Cat     Dastfooon  p.  Curt.     I  sp.     D.  breviroUris  M. 
Differs  from  Dasypogon  in  having  the  basal  joint  of  the  hind  tarsi  ^  greatly  elon- 
gated and  slender.     Curt.  153. 
LAPHRIA  Fab,     Asilus  p.  lAnn.     1  sp.     L.  nigra  Meig.     Curt.  94. 

Antennae  without  a  terminal  style ;  thighs  often  thickened ;  tibie  curved  ;  fourth 
posterior  cell  of  the  wing  closed,  submarginal  cell  appendiculated. 
ASILUS  Linn.    — —     15  sp.     A.  crabronifurmii  L.     Curt.  46. 

Terminal  style  of  antennae  setaceous,  naked  ;  tarsi  with  two  pulvilli ;  wings  with 
two  discoidal  cells. 
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Family  9.  (or  15.)     M7DASWM  Westw.  (MydadULcKr.     My- 
dasidae  p.  Leach.) 

There  is  no  British  species  of  this  fwaoSly, 

Family  10.(or  1 6. )     THERE VID^  Westw.  ( Xylotoras  Jlet>., 
Mcq.     Mydasidsp.  Leach*) 

THERE V A  Latr,     Nemotklus  p.  D.  G.     11  sp.     Mueca  plAeia  L. 
Antennie  as  long  as  the  head,  terminal  joints  eloDgate-oonic ;  style  2-jointed. 
Meig.  pi.  15.  f.  8. 

Family   11.  (or  17.)     LEPTIDJE   Westw.     (Leptides  Mdg.^ 
Meq.     Rhagionidse  Leach,) 

LEPTIS  Meiff,     Rhagio  Fab,     8  sp.     M.  ecolopaeea  Linn.     Curt.  705. 

Palpi  incurred ;  style  of  antennae  terminal. 
CHRYSOPILUS  itfeg.     Ljtma  Fab.     5  sp.     L.  Diadema  Unn.     Curt.  713. 

Fidpi  recurred ;  style  of  antennie  terminal. 
ATHERIX  Meig.     Lsms  p.  Fab,     5  sp.     L.  Ibie  Fab.     Curt.  26. 

Palpi  porrected ;  third  joint  of  antennaa  very  short,  seraiglobtKlar ;  style  donal. 

Ob$.     Spania,  referred  to  this  fiimily  by  Macquart  and  Haliday,  differs  in 
baring  only  2*jointed  antennae. 

Family    12.    (or  18.)    DOLICHOPIDJE  Leach.     (DoSicbo- 
podes  Meig,) 

MACHiERIUM  HaL     1  sp.     M.  mariHma  HaL     Z.  L  pi.  15.  f.  11. 

Third  joint  of  antennae  yerj  long,  excised  beneath ;  apex  linear ;  style  short* 
2-jointed  ;  eyes  apart ;  wings  parallel,  incumbent. 

DIAPHORUS  Meig,     2  sp.     D.flavo  eindue  Hoff. 

Antennas  with  third  joint  patelliform,  with  a  dorsal  ▼illose  seta ;  eyes  confluent  ; 
abdomen  ^  with  two  filaments  at  the  tip ;  wings  incumbent,  paralleL     Meig. 
pi.  34.  f.  8. 
FSILOPUS  Meig,     DoucHorus  p.  Fab,     7  sp.     JD.  pbOgpienu  Fab. 

Antenne  with  third  joint  patelliform,  villose,  with  a  dorsal  villose  deflexed  seta ; 
eyes  apart ;  wings  incumbent,  parallel,  with  a  curred  transverse  nenre  at  the 
tip.     Meig.  pi.  34.  f.  14. 
CHRYSOTUS  Meig,     DoucHOrus  p.  FeA.     9  sp.     2>.  nigripet  Fab. 

Antenns  with  third  joint  patelliform,  villose,  with  an  apical,  villose,  deflexed  seta  ; 
eyes  apart ;  abdomen  ^  with  two  filaments  at  the  tip ;  wings  incumbent,  sub- 
divaricate.     Meig.  t.  35.  f.  la 
RHAPHIUM  ilfeiy.     _.     5  sp.     R.  longieorne  Meig.     Curt.  568. 
Antennas  approximate,  with  third  joint  in  ^  elongate,  compressed ;  style  subapi- 
cal,  2-jointed ;  eyes  not  confluent ;  wings  incumbent,  parallel. 
PORPH  YROFS  Meig.     Douchofus  p.  Fab.     28  sp.     D.  du^phanme  Fab. 
Antennae,  with  third  joint  oblong-acute,  with  a  villose  deflexed  seta ;  eyes  apart  i. 
abdomen  ^  with  two  fllaments ;  wings  incumbent,  paralleL     Curt.  541. 

Obs.  Mr.  Haliday  retains  P.  diaphanus  as  the  type  of  his  subgenus  Por- 
phyrops,  but  Macquart  gives  it  as  that  of  his  genus  Argyrs.  P.  pallidus 
Meig.  is  the  type  of  Haliday's  subgenus  Plectropus ;  and  P.  riparius  Meig, 
that  of  his  subgenus  Perithinus  {Z.  L) 
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MEDETERUS  Meig.     Htdbophokus  FalL     21  sp.    AT.  regim  Fab.     Curt.  162. 
AnteniMB  with  third  joint  short,  subovate,  compressed,  with  a  dorsal  2-jointed 
seta ;  eyes  apart ;  abdomen  ^  with  two  filaments;  legs  long  and  slender ;  wings 
incumbent,  paralleL 

Ohs,     Maequart  separates  H.  nebulosus  Fall  and  some  others  under  Fallen's 
generic  name  Hydrophorus. 

SYfilSTROMA  Meiff,     Douchofus  Akr,     2  sp.     2>.  diseipti  Ahr. 

Third  joint  of  antennae  oblong,  compressed ;  seta  long,  2-jointed,  basal  joint 
longest.     Meig.  pL34.  £  19. 
DOLICHOPUS  Latr.     Sattra  Meip,  olim.     52  sp.     M,  notnlUatus  Linn. 
Third  joint  of  antennas  trigonate,  with  a  pubescent  dorsal  seta ;  eyes  apart ;  abdo- 
men ^  with  two  membranous  ciliated  plates.     My  fig.  130.  9* 
ORTUOCHILE  Lair,     — —     1  sp.      O.  nigroMgndta  I^tr. 
Proboscis  ezserted,  perpendicular ;  palpi  acute,  incumbent.     Meig.  pL  36.  f.  5. 

Family  13.  (or  19.)     SCENOPINIDJE  Westw.     (Scenopinii, 
Megacephali,  Platypesinae,  and  Oxypterae  Meig, ) 

SCENOPINUS  Lair.     Atrichia  Sckr,     8  sp.     M.ftnutralU  L.     Curt.  609. 
Head  moderate;    eyes  confluent  ^  ;    antemue  3-jointed;  third  joint  elongate- 
conic;  seta  0;  first  longitudinal  nerve  emitting  i^  branch  at  the  tip;  legs 
simple. 
PIPUNCULUS  Lair,     CsraALors  Fall     12  sp.     P.  campettria  taXt.  Curt  757. 
Head  large,  subgloboee ;  abdomen  small ;  apex  incurved  in.  $  ;  third  joint  of  an- 
tennae ovate  or  acute,  with  a  long  basal  seta. 
CHALARUS  WTk.     ATsuENXvaA  Mcq,     2  sp.     Pip.  tpwrius  Fall 

Dififers  from  Pipunculus  in  wanting  the  large  submedial  oelL     Meig.  pi.  33. 
f.  24. 

PLATYPEZ A  Meig,     1 1  sp.     P.  hoUtina  Fall.     Mdg.  pi,  33.  f.  10. 

Last  joint  of  antennae  oval,  with  a  long  terminal  seta ;  middle  vein  of  wings  emit* 
ting  an  oblique  brandi  at  the  tip. 

CALLOMYIA  Meig,     5  sp.     C.  amoena.     Meig.  t.  33.  f.  13. 

Head  moderate ;  third  joint  of  antennae  pointed  at  tip,  with  a  long  terminal  seta ; 
middle  longitudinal  nerve  simple  at  tip ;  hind  tarsi  dilated. 

ATELESTUS  WUl  Ent.  Mag.  18.  229.    1  sp.     A.  sybneola  Wlk. 

"  CaUomyiae'  et  Platypess  dmilis,  at  alarum  nervi  aliter  coUocati  *M!  (  Walker, 
Lc.) 
LONCHOPTERA  Meig,     Dipsa  PaB.     8  sp.     L.  hOea  Px.     Curt.  761. 
Wings  long,  pointed  at  the  tip  (Jig.  132.  15.) ;  discoidal  cell  0. 

Stirps  4.     Athericera  Latr. 

Family  1.  (or  20.)     SVRPHWJS  Leach.     (Syrphiciilfet^.) 

CERIA  Fabr,     Coxors  p.  Schr,     1  sp.     M.  Conoptoidee  li.     Curt.  186. 

Head  with  a  frontal  horn  supporting  the  antennae. 
MICRODON  niig.     ArHXiTis  Latr.     3  sp.     M.  apiformit  D.  G.     Curt.  70. 

Short,  thick  ;  antennae  frontal,  long ;  scutellum  with  two  points. 
CHRYSOTOXUM  Meig.     Milzsia  p.  Fab,     8  sp.     M.  bidnctum  L.     Curt.  653. 
Abdomen  ovate,  subdepressed ;  antennae  frontal,   second  joint  long ;  scutellum 
unarmed. 

K  4 
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PSARUS  Fab.     1  sp.     P.  ahdominaUs  F.?     Meig.  pi.  27.  f.  IS. 

Antennae  inserted  upon  a  short  pedicle,  second  joint  long ;  abdomen  linear. 
PARA6US  Lair.     Scjita  p.  Fab,     6  sp.     P.  arcuahu  Meig.     Curt.  593. 
Antennae  frontal,  short,  second  joint  short,  third  long ;  face  convex,  without  a  pro- 
tuberance ;  abdomen  elongato-ovate. 
ASCI  A  Meig.     MiLESXA  p.  FaB:     6  sp.     AT.  podoffrica  F.     Fz.  59.  16. 

Abdomen  subclavate ;  first  and  second  joints  of  antennie  very  short,  third  oblcmg- 
ovate ;  nose  prominent. 
SPHEGINA  Meip.     Milxsia  p.  Fatt.     3  sp.     M.  dunipes  Fall. 

Abdomen  clavate ;  first  and  second  joints  of  antennae  very  short,  third  rounded ; 
hind  thighs  thick.     Meig.  pi.  28.  f.  5. 
BOROS  Jlfet>.  (7Z7t>.  Mag.)     Milesxa  p.  Fab.     1  sp.     S.  eotwpteut  F. 

Abdomen  clavate ;  head  obtusely  conical ;  antennae  distant ;  hind  legs  simple. 
Pz.  45.  33. 

BACCHA  Pa6.     6sp.     B.  ehngataV,     Curt.  737. 

Abdomen  much  elongated,  clavate ;  fiice  obliquely  truncate  beneath ;  hind  legs 
thin. 
EUMERUS  Meig,     Pipiza  p.  FaU,     6  sp.     E.  omatui  M.     Curtis,  749. 

Abdomen  elongate-orate ;   segments  constricted ;   hind   thighs  thick,  spinooe ; 
tibiae  bent ;  seutellum  subdenticulate. 
XYLOTA  Afei^.  (A.)     Strrta  Ekc.  M.  ^  Mcq.     1  sp.     M.  pipteng  L. 

Hind  thighs  elongate-ovate,  dilated  at  tip  ;  basal  joint  of  hind  tarsi  short,  dilated  ; 
face  scarcely  tuberded ;  eyes  with  a  large  portion  not  united  behind  in  <^ ; 
palpi  conical.     Pz.  32.  30. 

MICRAPTOMA  r.^.  {^^^  |;j'«*-^  Afc,.}  «  «?•     "•  "^  ^- 
Differs  from  Xylota  in  the  palpi  being  subcylindric,  and  in  the  transverse  nervure 
of  the  middle  of  the  wing  being  more  or  less  oblique,  and  posterior  coxae  tu- 
bercled  or  spined,     Curtis,  425. 
MYOLEPTA  Newm.     Xtlota  p.  Mcq.     1  sp.     AT.  bUeola  Gm. 

Differs  firom  the  lost  in  the  posterior  ooxce  being  simple ;  hypostoma  porrectcd 
and  notched. 
BRACHYPALPUS  Macq.     Spilomtia  SUph.,  Meig,  ?     1  sp.     Mfimoraial^  ? 
Body  villose;  palpi  short;  posterior  femora  elongated,  spined;  seutellum  not 
margined. 
CRIORHINA  Hoff,     Milesia  B.  Meig,     5  sp.     Cr,  atiUea  FaU.     Ps.  91.  21. 
Robust,  hirsute ;  basal  joint  of  antennae  subelongate,  third  broader  than  loo^ ; 
style  naked ;  submarginal  cell  foot-shaped. 
MILESIA  Fab,     Milxsia  D.  b.  p.  Meig,     1  sp.     M,  spedoia  Fab.     Curt.  34. 
Abdomen  cylindric,  sericeous ;   hind  legs  simple ;   (ace  with  a  frontal  protuber- 
ance ;  antenna  with  the  third  joint  large,  round ;  style  naked. 
PIPIZA  ilfei^.     ExiSTALis  p.  Pa6.     22  sp.     M.  noetUuca  1,,     Curt.  669. 
Abdomen  elongate-ovate,  pilose ;  head  with  a  slight  firontal  prominence ; 
rounded  ;  third  joint  of  antennae  subquadrate  ;  seta  short. 

PSILOTA  Meig.     1  sp.      P.  anthracina  Meig.  pi.  29.  f.  20. 

Abdomen  short,  ovate ;  legs  slender ;  antennae  with  the  third  joint  oval ; 
with  a  frontal  prominence ;  nasus  porrected,  notched  at  tip. 
RHINGIA  Scop.     CoNOPs  p.  Linn.     3  sp.      C.  rostrata  L.     Curt  182. 
Nose  porrected,  as  long  as  the  head,  notched  at  the  tip. 
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BRACHYOPA^q/f^    Rhingia  p.   FalL    Sep.    Af.  cont ca  Pz.  Meig.  pi.  SO.  f. 6. 
Wings  large ;  abdomen  short,  ovatC'Conic ;  head  vith  a  frontal  protuberance ; 
nasus  short ;  legs  simple ;  third  joint  of  antennae  round  ;  seta  pilose  at  base. 
CHRYSOGAST£R*3f«^.     Ekistalis  p.  F,     13  sp.     M,  viduata  L. 

Abdomen  depressed,  ovate ;    antennae  short ;    face  generally  vith  a  protuberance 
in  (^ ;  third  joint  of  antennie  rounded ;  terminal  nerve  of  the  first  posterior 
cell  parallel  with  the  margin  of  the  wings.     Meig.  pL  30.  f.  17. 
ORTHONEURA  Maeq,     CBHTSoGAsrsa  Meig,     2  sp.      C.  ncMU  Meig. 

Differs  from  Cbrysogaster  in  the  third  joint  of  antenns  elongate,  narrow,  and  the 
terminal  nerve  of  the  first  posterior  cell  perpendicular.     Meig.  pi.  SO.  £  9. 
SYRPHUS  5'/«.,Afe»^.,necJVi6.   Cvohjosia  Ene.M.iMacq,  24  sp.  M,  ruficomial,. 
Abdomen  elliptic,  depressed,  not  banded ;  third  joint  of  antennae  oval ;  legs  slen- 
der ;  tarsi  simple  in  both  sexes.     Curt.  75S. 
SC^VA  Fab.,Ste.Cat„Curt,  STapuus^nc. M.,Macq.  28sp. (Sp.typ.Fa6.)  /V«"^J^ 
Abdomen  elliptic,  depressed,  banded ;  tarsi  simple  in  both  sexes ;  sexual  oigans 
of  S  concealed.     Curt  509. 

Oht.  Stephens  gives  S.  omatus  and  iestivus,  as  the  types  of  a  distinct 
unnamed  subgenus  (1244.);  they  form  division  2.  subdivision  1.  A.  of 
Syrphus,  in  Enc,  MHh*     Macquart  unites  them  with  Doros. 

CHEILOSIA Hojf.  {f™l24™TS*'}*'T35f  "^''"^  Meig.pl.30. 
Tarsi  simple  in  both  sexes ;  abdomen  Jbsciated,  linear,  very  long  in  (^ ,  in  which 
sex  the  sexual  organs  are  exposed. 
PLATYCHEIRUS  Ene.M,    Chzilosia  Hgg.  (St.Cat.)  17  sp.     S,  9cutatv$. 
Anterior  tarsi  dilated  in  the  males ;  abdomen  linear,  fiisciated.     Meig.  pi.  SO. 
f.  31. 
SERICOMYIA  LeUr,    Musca  p.  Linn.    3  sp.   S.  Lappona  L.    Meig.  pi.  SI.  f.  9. 
Broad,  robust ;  third  joint  of  antennae  orbicular ;  seta  plumose ;  hind  l^s  not 
spined. 
TROPIDIA  Meig.     Ebistalis  p.  FaU.     1  sp.      T.  rufomacuJata.     Curt.  401. 
Elongate ;  hind  thighs  thick,  with  a  strong  tooth  near  the  tip ;  third  joint  of  an- 
tennae large,  rhomboidal ;  seta  naked ;  nose  keeled. 
MERODON  Fab.     Milksia  p.  Latr.     2  sp.     M.  davipet  F.     Curt  98. 

Robust,  hairy ;  hind  thighs  with  a  strong  apical  tooth ;  face  without  prominences, 
third  joint  of  antennae  oval. 
HELOPHILUS  Meig.     Eeistaus  p.  Fab.     8  sp.     M,  peudvJm  L.     Curt  429. 
Robust,  hirsute ;  fourth  longitudinal  nerve  greatly  curved  before  the  apex ;  poa- 
terior  thighs  simple ;  eyes  ^  not  contiguous. 
ERISTALIS  Fab.     Hsi^pbilus  Leaeh.     17  sp.     M.  tenax  L.     Curt.  4S2. 
Robust,  hirsute ;  fijurth  longitudinal  nerve  greatly  curved  before  the  apex ;  pos- 
terior thighs  simple ;  eyes  ^  contiguous ;  seta  of  antennae  naked  or  plumose. 


*  ^  ChryogatUr. — Macquart  has  generically  distinguished  the  species  of  Meigen*s 
second  divbion.  But  there  remains  confounded  a  species  of  peculiar  characters ; 
viz.  Chr.  diMcicomii  ( <7  —  Chr.  metaUicut  $  ),  with  the  front  broad  in  both  sexes  ~; 
the  labrum,  palpi,  and  maxillae  all  nearly  equal  in  length  to  the  labium.  Chr. 
grandicomig,  I  suppose,  is  in  the  same  circumstance.  The  broad  fVont  has  misled 
Meigen  as  to  the  sex.'*    {HaHday'8  MSS.) 


138  GENERIC  STNOPST& 

VOLUCELLA  Geoff.  /P™«<x:»"  '^-  f^Y'f:  J'l^S"*'^  ^' 

•*'    \  Strphus  sp.  typ.  Fab.  J     Curt.  452. 

Robust ;  fourth  lougitudinal  nerve  straight ;  nose  ponected ;  anteniue  with  the 

third  joint  kidney-shaped ;  seta  very  plumose. 

Family  2.  (or  21.)     CONOPID^  Leach.    (Conopsarii  Jfes>. 
ConopsariA  and  Myoparis  Maeq.) 

CONOPS  Linu.     7  sp.     C.  vesicularU  L.     Curt.  377. 

.    Proboscis  long,  elbowed  near  the  base,  and  porrected ;  antennas  long ;  ocelli  (X 
ZODION  Latr.     Mtofa  Fab.     2  sp.     M.  cinerevm  F. 

Proboscis  long,  elbowed  near  the  middle,  and  porrected;  antenns  short;  ocellt 
three. 
MYOPA  Fab.     Cokops  p.  Linn.     10  sp.     C.  bueeata  L.     Curt.  677. 

Proboscis  elbowed  near  the  base,  and  again  about  the  middle ;  ocelli  three. 

Family  3.  (or  22.)  MUSCIDJE  Westw.  (Muscidse  and  Su>- 
moxyds  Leach.  Muscides,  Stomoxydes,  and  Trineuras  ilfei^. 
Myodaircs  Rob.  Desv,     Muscides  Maeq.) 

Subfamily  1.     CreophiUt  Latr.,  Maeq.     (Cdypteratas  JZ.  2>.) 

A.     Tachinarxjb  Maeq. 

kCHIKOMYIA  Dvm.     Tachina  p.  Fabr.     10  sp.     M.  yroua  L. 
Broad ;  fiu;e  naked ;  epistome  prominent ;  antennae  deflexed,  second  joint  elon- 
gated.    My  fig.  131.11. 

OU.     M.  feroz  Linn,  belongs  to  the  s.  g.  Fabrieia  R.  D.,  and  £.  ursinft 
to  SermSea  R.  D. 

MICRO  PALPUS  Maeq.     Tachika  p.  Meiff.     2  sp.     T.  fiJpen»  Meig. 

Broad ;  palpi  short,  slender,  and  terminated  by  a  seta ;  face  'naked ;  epistome 
prominent ;  second  joint  of  antennae  elongated,  but  not  longer  than  third. 
GONIA  Meig.     Tachina  p.  Fall     4  sp.     M.  capitata  D.  G.     Curt.  533. 

Robust ;  head  swollen ;  fiice  vertical ;  tarsal  claws  and  pulvilli  minute  in  both 
sexes ;  seta  of  antennae  angulated,  its  second  joint  long. 
THRYPTOCERA  R.  D.     Tachika  p.  Meig.     7  sp.      7.  aefipejima  Meig. 
Narrow ;  fiu»  vertical,  naked,  not  swollen ;  style  of  antennae  elbowed  ;  proboscis 
not  elongated. 
SIPHON  A  M^g.     Bucentes  Latr.    4  sp.     M.  geniatkcta  D.  G. 

Style  of  antennae  elbowed ;  proboscis  elongated  (Jig.  132.  8.).    Meig.  t,  37.  f.24. 
TRIXA  Meig.     Cbamuia  R.  D,     4  sp.      7r.  donalit  Meig.  p.  4a  f.  16. 
Broad ;  second  joint  of  the  style  of  antennae  short ;  proboscis  short ;  abdomen 
oval ;  antennae  very  short. 
NEMO R^  A  Maeq.     Tachiha  p.  Meig.     7  sp.     M.  racUcum  F. 

Broad ;  second  joint  of  antennae  elongate,  third  scarcely  twice  as  long  as  the 
second ;  abdomen  oval. 

Obs.  N.  radicum  F.  belongs  to  the  s.  g.  Erigone  R.  D. ;  N.  puparum  Meig. 
to  the  s.  g.  Panxeria  R.  D. ;    N.  4'pu8tulata  to  the  s.  g.  Nemoresa  R.  D. 

SENOMETOPIA  Maeq.     Tachiha  p.  Meig.     5  sp.      T.  hortuhna  Mdg. 

Broad ;   second  joint  of  antennae  short,  third  three  times  as  long ;   seta  not 
elbowed ;  abdomen  ovaL 

Obs.     T.  spinipennis  belongs  to  the  s.  g.  Pake  R.  D.   (Triarthria  St.  Cat.) 


DIPTERA.     HUSCIDiE.  189 

EURIG ASTER  Maeq.     Tachika  Meig.     11  sp.      T,  paUipeg  Fafl. 
Broad ;  second  joint  of  antenns  very  short,  third  joint  four  or  six  times  as  long ; 
eyes  often  villose ;  face  oblique. 
MASICERA  Maeq.     Tachika  Meig.     4  sp.      T.  pruinota  Meig. 
Moderately  bioad;  abdomen  eylindric,  rounded;  fiwe  slightly  oblique;   third 
joint  of  antennae  very  long,  front  slightly  prominent 
METOPIA  Meig.     A»aba  R,  D.     S  sp.     M.  leueoeephala  Pa.  54,  14. 
Rather  narrow ;  fiice  oblique,  margined  with  setae ;  abdomen  more  or  less  eonic ; 
eyes  generally  naked ;  forehead  very  prominent. 
EXORISTA  Meig,     Tachiwa  p.  Maeq,     12  sp.     M.  larvarum  L. 

Third  joint  of  antenna  scarcely  double  the  length  of  the  second ;    forehead  nar- 
row S ;  first  posterior  cell  generally  open,  at  a  distance  from  the  apex  of  the 
wing. 
LYDELLA  Macq,     Tachina  Meig.     8  sp.      T.  modesta  Meig. 

Narrow,  or  moderately  broad ;  fiioe  more  or  less  oblique,  margined  with  setae  ; 
epistome  not  prominent ;  third  joint  of  antenns  not  more  than  thrice  the 
length  of  the  second. 

TACHINA  Meig.      4  sp.      T,  eoiuobrina  Meig. 

.    (Cinereous) ;  antennie  elongate,  third  joint  of  antennae  not  mora  than  double  the 
length  of  the  second ;  eyes  naked ;  style  naked ;  abdominal  segments  without 
setae  in  the  middle. 
CHRYSOSOMA  Maeq,     GrMKOCHiETA  R.  D.     I  sp.     T.  viridU  Fall. 
Moderately  wide  (golden  green);  face  oblique;  eyes  villose;  abdominal  seg- 
ments setose  in  the  middle. 
CLYTIA  Maeq,     Musca  p.  Pz.     1  sp.     T.  eontinua  F.     Ps.  60.  19. 
Antennae  short,  third  joint  scarcely  longer  than  the  second ;  fiicial  setae  short  f 
head  broad  ;  epistome  prominent 
MILTOGRAMMA  Meig,     Tachina  Fatt.     2  sp.      7.  pttneiaia  M.     Curt  529. 
Abdomen  without  setae ;  antennae  short,  drooping,  third  joint  twice  the  length  of 
the  second ;  head  of  moderate  sixe ;  fourth  joint  of  fore  tarsi  ^  with  long 
curved  hairs. 
MYOBIA  R,  2>.     ExoaisTA  p.  Si.     7  sp.     T.  paeijiea  M.' 
Narrow  (ydlow-coloured) ;   style   of  antennae  pubescent;   abdomen  cylindric; 
head  nearly  hemispherical;  foce  oblique,  generally  naked;  epistome  promi* 
ncnt 
ZOPHOMYI A  Macq.     Tachika  p.  Afei^.     9  sp.     M.  tremula  L. 

Narrow  (shining  black) ;  style  pubescent,  thick  at  base;  head  nearly  spherical ; 
face  nakedf;  epistome  oblique ;  eyes  mostly  villose ;  abdomen  elongate-ovate. 

Ohs.     T.  aenea  M,  and  chalybeata  M.  belong  to  the  s.  g.  Maequartia  R.  D. 

CASSID^MYIA  Maeq.     RHiMOPHoaA  R.  D.     8  sp.     T.  gagoHna  M* 

Narrow  (shining  black);  style  pubescent,  thick  at  base;    abdomen  cylindric, 
without  setae  at  tlic  middle  of  the  segments ;  antennae  short ;  eyes  naked. 
DEXIA  Ltttr.     Sbricocbra  Maeq,     16  sp.      O.  vohmltu  Fab.  Meig.  pi.  48.  f.  19. 
Narrow ;  lace  vertical ;  head  hemispherical ;  antennae  long,  third  joint  cylindric ; 
style  somewhat  villose ;  legs  rather  long. 

Obs,  D.  volvulus  belongs  to  the  s.  g.  FhgUomgia  R.  D. ;  M.  compressa 
Fah,  (lateralis,  Pk.  7.  22.)  toMeniho  R.  D.  ;  and  D.  leucozona,  Pz.l04. 19., 
and  nigripes,  Ps.  104.  18.  to  Tkdcdra  R.  D. 
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PTILOCERA  Mcq.     Phtio  R,  D,     S  ip.     ntdanoeephaHa  Meig. 

Narrow;  forehead  narrowed  ^;  eyes  naked;  abdomen  cylindric ;  anteniuedioit; 
second  joint  hooked ;  legs  ^  of  ordinary  length, 
MELANOPHORA  Meig,  TsPBams  Fab.    2  sp.    M,  roraUs  L.   Donor.  pL  419. 
Narrow,  small,  shining  black,  fiice  mostly  naked,  more  or  less  elevated;  style  of 
antennae  tomentose  or  slightly  Tillose ;  abdomen  cylindiic  ;  eyes  naked. 
LEUCOSTOM A  Meig.  olim.     Mxigkmia  E,  D.     4  sp.     AT.  faraHU  FalL 
Abdomen  ovate ;  two  basal  joints  of  antennae  very  short,  third  linear,  kog; 
wings  as  in  Meig.  t.  41.  £  24.  ;  eyes  naked. 
ERIOTHRIX.  Mtig,    Musca  Fab.    1  sp.    M.  lateraUi  Fab.     Dodot.  pi.  Si.  t  3. 
Abdomen    conic;    eyes  hairy;   proboscis  greatly  elongated,  slender   (MefgcOf 
t.  41.  f.  17.) ;  wings  as  in  Meig.  pi.  41.  t  26. 

B.     OcTPTKHATJB  R,  D.,  Mcq.     Rhixomtz^  JFolL 
PHANIA  Meisf.     Tachika  FaJL     3  sp.     P.  turvicmida.     Meig.  pL  40.  f.  la 

First  posterior  cell  open. 
OCYPTERA  Lair.     Mcsca  X.     2  sp.      O.  brasncaria  Fab.      Curtis^  6S9. 
First  posterior  cell  dosed. 

C     Gtmkosohees  Meq.     GAsraoDis  R.  JD» 

GYMNOSOMA  Meig.     Tacrina  F.     1  sp.     M.  rotundata  L.      Ps.  2a  19. 
Abdomen  globose. 

D.    Phasiakk^  R.  D,f  Meq. 

XYSTA  Meig.     THaaEVA  Fab.     1  sp.     X.  eana  Hal.     Meig.  39.  f.  5. 

Cylindric ;  abdomen  oral ;  first  posterior  cell  open  at  tip ;  second  and  tbinl  joints 
of  antennas  subeqnal. 
PIf  ASIA  Latr.     ALOFHoaA  R.  J).     2  sp.     Co^  subcoUoptrata  I>. 

Broad,  depressed ;   abdomen  rounded ;  first  posterior  cell  dosed,  with  a  short 
peduncle.     Meig.  pL  39.  t  13. 
ELOMYIA  R.  D.     Phasia  M^g.     I  sp.     P.  cana  Hgg. 

First  posterior  cell  closed,  without  a  peduncle. 
HYALOMYIA  R.  D.     Phasia  p.  Latr,     4  sp.     P.  tmdeinerea  Meig. 

First  posterior  cell  closed,  with  a  long  peduncle.     Curtis,  697. 

£.     SioMOXTox^  Wedw.     DxxiAiaxs  Meq. 
PROSENA  St.  F.  ^  Sen.     Stomoxts  Meig.     I  sp.    S.  SibiriUt  Fab.  Curt.  665. 

Seta  of  antennae  bipectinated ;  proboscis  thrice  as  long  as  the  head,  recurred. 
STOMOXYS  Fab.     Conofs  Linn.     1  sp.      C.  cakitrane  L.     Sam.  pi.  9.  C  7. 

Seta  1-pectinated ;  proboscb  twice  as  long  as  the  head,  incurved ;  palpi  very  short. 
H^M ATOBI A  Deev.     Stomoxts  Meig.     S  sp.    S.  irritant  L.    Meig.  t.  38.  f  8. 

Proboscis  twice  as  long  as  the  head ;  palpi  as  long  as  the  labrum. 
DINERA  Maeq.     Dexia  p.  Meig.     1  sp.     D.  grieescens  Meig. 

Cylindric ;  proboscis  rather  short ;  second  joint  of  antennas  hooked ;  sbdamea 
cylindrie^vate;  first  posterior  cell  closed. 

{Dexia  Mcq.  nee  Lair.  \     «  ,„       ^      .*•     iiir  • 
DExiLLArertw.  J     ^*P-     -D.  rM«u»  Meig. 

Cylindric ;  proboscis  short  and  membranous ;  abdomen  cylindrie-conio,  with  two 
setae  in  the  middle  of  each  segment.     Harr.  Exp.  pi.  41.  f.  43. 

F.     Sarcophagixks  Meq, 

SARCOPHAGA  Meig.     MropHoaA  R.  D.     11  sp.  .  M:  camaria  L. 

Third  joint  of  antennae  thrice  as  long  as  tlie  second;  style  of  antennc  sHose; 
setae  above  and  below  of  equal  length.     Shaw,  G.  Z.  pi.  107.  f.  sup. 
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-OTKOMYIA  R,  J),     Sakcopbaga  Meig.     1  sp.     Af.  Morluorvm  L. 

Third  joint  of  antenns  four  times  as  long  as  the  second ;  upper  sets  of  the  style 
longer  than  the  inferior.     Donov.  pL  471.  f.  2. 

G.     M  U8CIE8  Meq, 

LUCILIA  R.  JD.     MuscA  Xtnjt.,  CvH,     S2  sp.     M,  Ctetar.     Curtis,  549. 
Metallic-coloured ;  face  rather  oblique  ;  third  joint  of  antennn  four  times  as  long 
as  the  second  ;  epistoroe  not  prominent. 

Oht,  M.  Ccesar  is  the  type  of  the  s.  g.  LucUia  R.  D.,  M.  regina  Af.  be- 
longs to  the  s.  g.  Phormia  R,  D.,  and  M.  cadaverina  L.  and  serena  Mtig, 
to  PyreUia  R.  D. 

CALLIPHORA  R.  D,     Musca  L.     7  sp.     M.  wmitoria  L.     Pz.  10.  19. 
Head  depressed ;  epistome  prominent ;  third  joint  of  antennie  four  times  as  long 
as  the  second ;  style  plumose ;  abdomen  hemisphericaL 

06s.  M.  vomitoria  is  the  type  of  the  s.  g.  CaBiphora  R.  D.,  and  M.  cs- 
rulea  and  azurea  M.  belong  to  the  s.  g.  Mdinda  R.  D. 

MUSCA  L,     — ^— ^—     ?sp.     M.  domutiea  Linn.     Harr.  £ip.  pi.  41.  f.  44. 
£pi8tome  scarcely  prominent ;  third  joint  of  antennn  thrice  the  length  of  the 
second ;  style  plumose  ;  first  posterior  cell  reaching  the  margin  near  the  tip. 

06f.  M.  yitripennis  Meig,  belongs  to  the  s.  g.  Pkuwngia  R.  D.  (P.  sa- 
gilUtrix  R.  D.) 

POLLENIA  R.  D,,  Meq.     Musca  p.  Meig,     M,  rudis  Fabr. 

Thorax  covered   with    down ;    epistome  scarcely  prominent ;    antennae  shor^ 
second  joint  hooked,  third  twice  as  long  as  second ;  wings  almost  incumbent 

O&s.  M.  Lanio  Fab.,  atramentaria  Meig.,  and  varia  Meig,  belong  to  the 
s.  g.  HUema  R.  D. 

MESEMBRINA  Meig,     Musca  p.  Linn.     1  sp.     M.  Meridiana  L. 

Broad;  antenns  with  the  third  joint  twice  or  thrice  as  long  as  the  second;  me- 
diastinal cell  far  extending  beyond  the  base  of  the  first  posterior  cell.     Donot. 
pi.  471.  fig.  S. 
CURTONEURA  Meq.     Mdsc  vaoantks  R.  D.     8  sp.     M,  matukUa  Fab. 
First  posterior  cell  but  slightly  narrowed  at  the  tip,  reaching  the  posterior  margin ; 
style  plumose ;  epistome  slightly  prominent.     Pz.  44.  SS. 

Obe.  M.  maeulata  Fab.,  and  medltabunda  F.  Pz.  44.  23.,  is  the  type  of 
Graphomgia  R.  D. ;  M.  cyanella  Meig.  belongs  to  the  s.  g.  Dasgphora 
R.  D. ;  M.  Hortorum  and  importuna  Meig.  to  Mordlia  R.  D. ;  M.  Pas- 
cuorum,  stabulans,  and  Pabulorum,  to  Muaeina  R.  D. 

Subfiimily  2.      Anthomyxida  Lair.,  Meq.     (Mesomydae  R.  2>.) 

ARICIA  Meq.     Anthomtia  Meig.     16  sp.     M.  lardaria  Fab. 

Style  of  antennae  plumose ;  abdomen  oral,  setose^,  alulets  rather  large ;  wings  ex- 
tended.    Harr.  Exp.  pi.  86.  f.  52. 

Obe,  A.  lardaria  Fab.  belongs  to  the  s.  g.  Macroeoma*  R.  D.,  A.  lucorum 
Meig.  to  the  s.  g.  Mgdina  R.  D.,  A.  incana  Meig,  to  the  s.  g.  FeUaa  R.  D.« 

*  I  think  Desvoidy^  genus  Macroeoma  might  be  retained ;  the  other  genera  of 
H.  D ,  which  Macquart  has  here  united,  were  too  intimately  blended.*'  {Halidav 
MSS.) 
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A.  ernuis  Meig,  to  the  8.  g.  Tyemma^  A.  ngoata  Meig,  to  Phaomia  R.  D., 
A.  pallida  Fab.  and  testacea  Fab,  to  Rokrella  R.  D.,  A.  pagana  Mei^,  to 
MydoM  R.  D.,  A.  urbana  3f«t^.  to  FeU^i  R.  D.,  and  A.  impunetata  M^ 
and  modesta  M.  to  ^ricta  R.  D. 

SPILOGASTER  Meq.     Anthomtia  Meig.     8  sp.     Af.  ^tcodhem  Fab. 
Style  of  antennae  with  short  hairs ;    abbomen  ^  generally  oblong  and  aetose^ 
second  and  third  segments  marked  with  four  spots  \  alulets  rather  large,    Harr. 
Exp.  pi.  43.  f.  62. 

Ob9,     M.  uliginosa  Fall,   belongs  to  the  &  g.  Rdhrdla  R.  D.»  A.  pertuaa 
Mtig,  to  Sdina  R.  D.,  A.  quadnim  Meip.  to  MyeUna  R.  D. 

HYDROPHORIA  Meq.     AaiciKJB  unoaALXs  B.  Z>.     SI  sp.     BC  nigrita  FaO. 

Style  of  antennae  setose ;  abdomen  cylindric-contc,  penultimate  segment  amied 

beneath  with  two  elongate  appendages ;  alulets  of  moderate  size. 

HYDROTJEA*  Den.     Anthomtia  Afe^.     14  sp.     M.  meteoriea  L.     Cnrt.  76S. 

Style  tomentose ;  abdomen  oblong^orate,  without  appendages ;  anterior  femora 

^  with  one  or  two  strong  teeth,  posterior  with  a  strong  spine ;  middle  legs 

longest. 

Obt,     H.  palpata  is  the  type  of  the  s.  g.  BkntwiBia  R.  D.»  haviDg  un- 
armed femora. 

OPHYRA  Meq,     Amthomtia  Meig,     15  sp.     jt*  UueoUoma  Meig. 

Style  of  antennas  naked ;  frontal  setae  short ;  abdomen  oral  ^  very  setose,  ^ 
naked ;  thighs  rather  thick ;  alulets  moderate-sised ;  transrene  nerres  near  to- 
gether. 
XiIMNOPHORA  Meq.     Anthoictia  Meig.     8  sp.     M.  compuncia  Meig. 

Style  of  antennae  tomentose  ;  abdomen  oblong,  not  appendioulated ;  alulets  mo- 
derate; legs  simple. 
LISPE  Meig.     Musca  De  Geer.     S  sp.    M.  teniaetOata  D.  G.  Meig.  pL  45.  f.  15. 
Head  spheroidal ;  palpi  qmtulate ;  style  of  antennae  with  the  upper  setae  kmger 
than  the  lower ;  forehead  broad  in  both  sexes ;  alulets  moderate-sised. 
HYLEMYIA  Meq.     Htlkktdjb  R.  D.     15  sp.     A.  hUarit  Meig. 

Alulets  small ;  abdomen  cylindric ;  penultimate  segment  with  two  appendages 
beneath  ;  style  of  antennae  mostly  setose ;  wings  with  a  stigma. 

Obt.     O,  hilaris  belongs  to  the  s.  g.  Delia  R.  D.,  A.  Cardui  Meig.  to  the 
s.g.  JEgeria  R.  D. 

DRYMEIA  Mdg.     Musca  FaU.     2  sp.     D.  obecura  Meig. 

Proboscis  rather  exserted,  with  long,  slender,  elbowed  lips ;  style  of  antennae  to- 
mentose ;  abdomen  cylindric,  villose ;  alulets  smalL 
CHORTOPHILA  Meq.     Anthom.  bskbicoljb  R.  D.     2  sp.     A,  Sepia  Meig. 
Head  thick ;  antennae  not  reaching  the  epistome ;  style  tomentose  or  naked  ; 
abdomen  cylindric ;  alulets  small ;  wings  without  a  stigma. 
ATOMOG  ASTER  Meq,     Azsudjb  JR.  2).     19  sp.     A.  triquetra  Meig. 
Antennae  not  reaching  the  epistome ;  style  naked ;  abdomen  narrow,  cylindric  ; 
anus  bicarinated  $ ;  alulets  small ;  stigma  wanting. 


•  «  Meigen  is  surely  in  error  in  attaching  so  much  importance  to  the  hairy  eyes 
as  to  separate  oecuHa  from  this  genus,  of  which  it  has  all  the  characters;  eren  H, 
etliata  has  eyes  evidently  pubescent  in  ^  .**    (^Holiday  MSS.) 
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ERIPHIA  Meig.    1  gp.     E.  aierrima  St.  MSS. 

Cheeks  swollen  and  setose ;  abdomen  with  the  fourth  segment  obliquely  trun- 
cate ;  middle  tibiae  curved  with  curred  bristles. 
HOMALOMYIA  BouehL     Akthomitia  p.  Mcq,     6  sp.     M.  caniadariM  Linn. 
Style  of  anteniue  tomentose  or  naked ;  alulets  small ;  abdomen  narrow ;  epistome 
not  prominent ;  abdomen  without  appendages  beneath ;  larvae  furnished  with 
long  setose  filaments.      Harr.  Ezp.  pL  43.  f.  69. 

Obs.     A.  sealaris  Meig.j  ^c,  belong  to  the  8.  g.  F€mnia  R«  D.,  A.  canicu- 
laris  to  PkiUnta  R.  D.,  A.  floralis,  pratensis,  &c.,  to  Delia  R.  D. 

ANTHOMYIA*  Meig.^  Mcq.  p.     Husca  p.  L.     5  sp.     J/.  pkmaHt  L. 
Style  of  antenns  tomentose  or  naked  $  alulets  small ;  abdomen  furnished  with 
appendages  beneath ;  epistome  more  or  less  prominent ;  larre  naked.    Donov. 
pL  372. 

Oftf.     A.  radioum  Meig,  belongs  to  the  s.  g.  Egle  R.  D. 
SCH^NOM YI A  Hid.  Sciomtxa  and  Octhiyhila  p.  Mtig.  3  sp.   S.  fuciata  Meig. 
Mouth  mystacinous ;  antennae  approximate  at  base,  wide  at  the  apex ;  seta  naked ; 
abdomen  4-jointed,  pilose ;  wings  without  any  transverse  nerve  at  the  tip. 
CANOSIA  lieig.     Musca  p.  Fab.     16  sp.     M,  iigriita  Fab. 

Fofehead  broad  ^  $ ;  alulets  small ;  stigma  wanting ;  abdomen  elongated,  com- 
pressed, thick  at  the  tip. 

Ob$.     C.  tigrina  Meig,  belongs  to  the  s.  g.'  Cariua  R.  D.,   C.  nemoralis 
Meig.  to  Pahuia  R.  D.,  C.  nueans  Meig.  to  Xtmotta  R.  D.  ^ 

PEGOMYIA  Mcq.     PacoMTDji  R.  D.     14  sp.     A.  fidgens  Meig. 

Style  of  antennie  tomentose  or'slightly  villose ;  abdomen  mostly  cylindric  (tes- 
taceous-coloured), with  appendages  beneath  in  (J' ;  alulets  very  small. 

Obe.     A.  fulgens  Meig.  belongs  to  the  s.  g.  Phana  R.  D.,  M.  diaphana 
Fall  to  PhgUie  R.  D. 

Subfamily  3.     AetdyptertB  Mcq.  f 

A.       SCATOMYEIDKS. 

CORDYLURAI  Fall.     OcmxEA  p.  Fab.     9  sp.     M.  pubera  L.     Curt  485. 

*  "  I  suspect  Macquart  has  gone  too  hx  in  uniting  here  all  the  Choreellas  of 
R.  D. ;  the  genus  Homalomyia  BouMt  which  includes  Fannia,  Philinta,  Aminta, 
and  Delia  of  iZ.  2>.,  seems  sufficiently  characterised,  though  we  are  ignorant  how 
far  the  singular  character  of  the  larva  (long  since  figured  by  Swammerdam)  extends. 
I  find  two  species,  apparently  undescribed,  of  a  group,  I  think,  requiring  to  be  dis- 
tinguished, vis. 

Cadomyia.  Abdomen  ^  obovatum,  ventre  concavo  toto  membranaceo  (absque 
plica  aut  linea  coriaoea  longitudinali).  Facies  brevis  impresaa.  Peristoma  oblongum. 
Labium  sub-elongaium  (membranaoeum  tamen).  Calyptra  jam  minima  (ut  in 
Homakmgia,  division  2.  Ddia  R.  D.)  Antennae,  pedes,  idsque  Homalomgim. 
Sp.  1.  moUiasima."    (  HaUdag  MSS.) 

t  I  am  indebted  to  A.  H.  Haliday,  Esq.,  for  the  sketch  of  the  following  dis- 
tribution and  notes,  upon  the  acalypterated  Muackbe.  I  have  derived  most  of  the 
generic  charactera  fhmi  the  work  of  Macquart,  whose  arrangement  differs  materially 
from  that  given  below,  as  does  also  that  of  Fallen  and  other  writers  upon  the  Mus- 
cidae. 

^  *<  The  species  with  naked  arista,  dilated  palpi,  and  somewhat  bristly  legs,  form 
Nvpharia  R.  D.,  e.  gr.  C.fraUma.  DeKna  has  the  arista  pubescent.  Jlydramyza 
(FaU.)  the  tibiK  naked."  {HaRday  MSS.) 
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Body  setose ;  seta  of  antennas  feathered;  face  rather  inclined  behind;  epistom^ 
not  prominent,  having  tiro  setas  ;  third  joint  of  antennae  oblong,  truncated. 
Oh»,     M.  pubera  L.  is  the  type  of  the  s.  g.  Mbtitui  R.  D.,  C.  spinimaDS 
Fall  belongs  to  NonBia  R.  D.,  and  C.  albipalpu  to  Phrotia  R.  D. 

S.  g.    deigoitra  Mcq.     Cordylura  p.  Curt,     —  ?     Cord,  apiealis  Fall. 

Seta  of  antennae  naked  or  slightly  pubescent ;  body  setose ;  palpi  often  dilated ; 
fiu»  rather  inclined  behind ;  epbtome  not  prominent. 

Oht,  C.  apiealis  is  retained  as  the  type  of  Geigatira,  C  nigrita  Fall.,  be- 
longs to  Delina  R.  D.,  C.  fratema,  &&,  to  Ntgftharia  R.  D.,  and  C  liTeiis 
Fab.  Curt.  485.  to  Hydromyxa  Fall. 

S.  g.  Myopina  R.  D.     Casnosia  3fei^.     1  sp.     C.  myopina  Meig. 

Body  setose;  abdomen  short,  curved,  terminal  segments  short,  third  segment 
with  valve-like  appendages  beneath ;  style  of  antennae  distinctly  2-jointed. 
SCATOPHAGA  Meiy.     Scatomysa  p.  FaiL     22  sp.     M.  ttereonaria  L. 

Third  joint  of  antennae  long ;  anterior  margin  of  wings  not  ciliated ;  bead  qibe- 
rical ;  body  setose.     Curtis,  405. 

Ohs.  S.  stercoraria  is  retained  as  the  type  of  Seatophaga ;  S.  Htorea  FeSEL 
belongs  to  the  s.g.  Scatina  R.  D.,  and  S.  fticorum  FalL  to  HaHAm, 
A.  H.  HaL  (2  sp. ),  the  last  dutinguiahed  by  "  Arista  subnuda ;  alae  un- 
guiculatae ;  tarsi  graciliores ;  femora  postica  ^  tuberculo  villoso^**  type  H. 
maritima  HaL 

THYREOPHORA  XcKr.     Musca  Pk.     1  sp.      7.>itxtfaMeig.     Pi.  24.  22. 
Elongate ;  palpi  spatulate ;  forehead  very  wide,  advanced  over  the  antennae ;  third 
joint  of  antenns  lenticular;    seta  naked;  hind  femora  thickened;  tibiae  tu- 
berculated. 
ORYGMA  Meig.     Psaudomtia  Down,     1  sp.      O.  luctuoaa  Heig. 

Head  elongate^  triangrular ;  face  horizontal,  with  two  impressions ;  legs  villose ; 
antennae  short ;  third  joint  oval ;  style  naked ;  thorax  elliptic 
C^LOPA*  Meig.     Coprohtza  FaB.     6sp.      C.  frigida.     Meig.  pL  56.  t  1 — 6. 
Oblong ;  head  rather  small ;   proboscis  thick  ;    £ice  short,  very  concave,  Tery 
Tillose ;    forehead  very   broad,   flat ;   second  joint  of  antennae  thick ;  third 
smaller,  lenticular ;  tibiae  villose. 
S.  g.  Fucomgia  Hal.     Copromyia  p.  FaU.     —  sp.  ?     C.  frigida  Fab. 

Difiers  from  Caelopa  in  haTing  the  fiice  and  tibiae  clothed  sparingly  with  setae. 
S.  g.  Malacomgia  Hal.  ■      1  sp.      C.  Seiomyxina, 

Differs  jfrom  Caelopa  in  the  arista  being  villose,  and  the  epistome  acutely  pro- 
duced. 

B.     BoaBOBinas.   (See  Haliday  in  Eni.  Mag.  vol.  iit.,  Jan.  1836.) 

BORBORUS  Meig,,  Mcq.     Mtcria  R.  D.     9  sp.      C.  eqtuna  Fall.     Curt.  469. 

Winged  ;  arista  with  the  basal  joint  scarcely  distinct,  pubescent. 
S.  g.    Spharocera  Latr.     Borborus  p.  Meig.     5  sp.    B.  tubtultani  Meig. 

Arista  with  the  basal  joint  scarcely  distinct,  naked. 
S.  g.  Apierina  Mcq.     Borborus  p.  Meig,     1  sp.     B,  pedesirU  Meig. 

Apterous ;  arista  with  the  basal  joint  scarcely  distinct,  pubescent. 


*  **  Macquart  appears  to  be  in  error  in  identifying  with  this  the  FBoiidon^ia  of 
l3oumerc,  which  I  consider  to  be  Orygma  luctuosa.**   (HaKday  MSS,) 
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S.  g.    Limosina  Mcq.     Borborus  p.  Meig.     22  sp.     B,  tyhatictu  Meig. 

Arista  jointed  at  the  base ;  second  transrerse  nerve  perpendicular. 
S.  g.  ffeteroptera  Mcq.     Borborus  p.  Meig.     1  sp.      C.  pusUIa  Fall. 

Arista  jointed  at  the  base ;  second  transverse  nervure  oblique. 

C.      HZLOMTZIDKS. 

HELOMTZA  FaUen,     Suillia  p.  H.  D.     18  sp.     H,  rufa  Fa]].     Curt.  545. 
Wings  with  the  anterior  margin  ciliated ;  epistome  and  fore  femora  thick  and 
hairy  ;  antennie  with  the  third  joint  oval ;  style  villose. 
S.  g.   Blephariptera  Mcq.     Helomyza  p.  Curt,    sp.  ?     Af.  terrata  L. 
I>i£fers  from  Helomyza  in  having  the  third  joint  of  the  antennae  orbicular  or  len- 
ticular, and  the  style  lon|^  naked,  or  tomentose. 

Oh9,  Herhina  R.  D.,  (sp.  H.  Suilloidea  R,  D.),  Lena  R.  I>.,  (M.  serrate 
Lxnn,),  and  (Ecothea*  Hal.  (4  sp.,  type  CBc.  fenestralis  and  pallescens 
Meg* ),  are  given  by  Mr.  Haliday  as  subgenera  of  Blephariptera. 

HETEROMYZAt  FaU.     Tbklxsa  B.  D.     3  sp.     IT.  oevlata  FalL 
Differs  from  Blephariptera  in  having  the  fore  margins  of  the  wings  not  ciliated ; 
forehead  narrowed  in  ^ . 

Obs.  Mr.  Haliday  refers  to  this  genus  the  subgenera  LeniifAora  R.  D., 
Thelida  R.  D.  (H.  oculate),  Cluna  HaL,  (H.  flava  Meig,  nearly  allied 
to  Heteroneura),  and  Heteromyza,  (type  H.  occulte  FaU,) 

ACTORA  Meig,     Hslcoktza  Curt,     2  sp.     A,  (Estntm  Meig.     Curt.  66, 
Elongate ;  head  rather  large ;  palpi  large ;  fiuse  naked ;  fordiead  very  broad,  flat, 
obtusely  advanced;   antennae  short,  third  joint  lenticular;   legs,  except  the 
middle  tibiae,  villose. 
DRYOMYZA  FaU,     Dbtopk  R,  D,     4  sp.     M,flaveola  Fab. 

Palpi  rather  large ;  &oe  short,  concave ;  epistome  prominent,  a  kind  of  hood  ex- 
tending over  the  epistome ;  third  joint  of  antennae  oval ;  style  finely  villose. 
XiUCINA  Af.     Salticxlla  R,  D,     1  sp.     L.  fasciata  Mg.     Curt  621. 

Face  naked,  vertical ;  head  broad ;  antennas  distant,  third  joint  oval ;  style  naked ; 
abdomen   depressed,   distinctly    6-jointed ;    hind  legs    long ;     thighs    thick, 
spinose. 
SCIOMYZA  Meig,     Dtctia  R.  D.     12  sp.      S,  simplex  Meig. 

Head  rather  broad ;  &ce  perpendicular ;  epistome  not  prominent,  naked ;  fore- 
head broader  than  the  thorax ;  antennae  distant,  third  joint  oblong,  obtuse  ;^ab- 
domen  depressed. 

Obe,     The  subgenera  Chatoeera  R.  D.  (C.  albooostata  Afy.,^.),  Antieheta 


*  (Ecothea  HaH.  **  Antennae  artieulo  tertio  orbiculato ;  ariste  gracillima,  longa, 
nuda ;  tibiae  mediao  spinosae ;  alae  coste  distinctd  serrate ;  areola  mediastina  mi- 
nuta."  {Hal,) 

f  **  Heteromyza  Meigen  is  an  incongruous  mass.  Some,  as  ocuiatOf  have  the  spines 
of  the  costa,  though  few  and  minute,  still  visible  towards  the  lower  edge;  these, 
therefore,  differ  not  materially  from  Blephariptera  (Leria  R,  JD.).  JET.  oeulata  forms 
R.  D.*s  genus  Thelida  H.  fiwcata  may  be  taken  as  the  true  type;  it  is  allied  to 
Actora,  and,  with  that  genus,  seems  to  come  closer  to  the  type  of  the  Seiomyzides, 
H,  fiana  M.  has,  I  think,  considerable  affinity  to  Heteromeura^  with  which  I  once 
placed  it.  I  have  pointed  out  the  principal  differences  in  the  Annale  of  Nat,  Hit" 
tary,*'^  {ffoHday'e  MSS,) 
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HaL*  (A.  Tittata),  PherbdJia  R.  D.  (a  monilifl  Afy.,  ^0,  DyeHa  K.  D. 
(S.  cineKlUi  Foil),  and  MeHna  R  D.  (M.  yirgata)  are  referred  to  this 
genus  by  Mr.  Haliday. 

TETANOCERA  Dum.     EuTHrcxaA  Latr,     17  sp.     M.  Umbrantm  L. 

AntenniB  as  long  as  the  head,  seoood  joint  equal  in  length  to  the  third ;  fiice  not 
prolonged  into  a  muaile. 

0b8.  The  subgenera  TeianoeeruR.  D.  (T.  data  Fott.),  Fkerhina  R.  D. 
(T.  Hieracii  Fab,,  reUculata  FaH,,  $t.),  ThaiB  HaL  (S.  obliteralm  HaL), 
Limona  R.  D.  (T.  marginata  Meig.},  Ifydromyia  R.  D.  (donalii  Mng., 
aratoria  Mtig,),  Chvmt\  R.  D.  (or  Elgiva  Meq.^  M.  cueullaria,  h/c\  and 
Hume  Ha].  (I.  lineata  HaL)  are  referred  by  Mr.  Haliday  to  the  genus 
Tetanocera. 

SEPEDON  lair.     Baccha  Fab,     2  sp.     .S'.  S^fAepew  Fall. 

Antenna  longer  than  the  head,  second  joint  longer  than  third ;  fiice  perpendicular ; 
forehead  rugose. 

D.     Ormnu  ?• 

TRIGONOMETOPUS  Meq.    Tetanocxra  ATe^.     1  sp.     T.firmUaUs  Mg. 
Head  long,  triangular;  fkce  long,  horisontal,  nearly  naked;  second  joint  of  m. 
tenns  rather  long,  third  come ;  style  naked ;  abdomen  depressed.     Curt.  689. 
DORYCERA  Meiff,  .  Oscxkis  R.  2>.     1  qp.     27.   Grammum. 

Head  elongate,  obtuse ;  face  convex ;  forehead  much  advanced ;  aeeond  jotnt  of 
antennse  long,  compressed,  third  longer,  cultrifoim ;  style  tomentose.     Mcig. 
tab.  57.  f.  1—5. 
OTITES  Latr,     Scioktza  Meiff.     1  sp.  ?     O.  btteephala  Mg. 
Head  rather  larger ;  fiice  rather  convex,  carinated ;  forehead  obtuse^  flat ;  flDtennv 
short,  second  joint  oonie,  third  oval,  as  IcNig  as  the  aeeond ;  style  naked. 

TETANOPS^oO.     : 1  sp.     T.  tayoptiui  FaU. 

Head  conic;  fiuse  much  inclining,  with  two  impressions;  third  joint  of  antenns 
oval,  rounded  beneath;  style  naked;  abdomes  loiig,  depressed;  ov^ioaitor  in- 
curved. 

E.       LOXOCKBIOXS. 

CHYLIZA  Fan,     Dastka  R.  J).     3  sp.     C.  kptoffasUr  Fall.    Meig.  1 51.  £  S3. 
Epistoma  rather  prominent,  naked;  third  joint  of  antenne  oblong,  obtuse;  style 
tomentose ;  abdomen  and  legs  naked ;  mediastinal  nervure  simple. 

PSILOMYIA  Xa<r.      {S^if^i.JD.}      ®  "P*     ^- >•«««*»  L-     P«.  SO.  22. 

Thorax  naked;  abdomen  thin,  6- jointed;  ovipositor  long ;  third  joint  of  antemue 
oblong,  compressed ;  style  finely  plumose ;  mediastinal  nerve  simple. 
LOXOCERA  Meig,     Musca  p.  Xtnn.     4  sp.     M.  Ichneumonea  L.     Pk.  73.  24. 

Narrow ;  fiice  inclined ;  antennaa  very  long,  third  joint  filiform,  as  long  again  as 
the  head;  style  tomentose. 


*  **  Arista  plomata ;  tibise cilio  praapicali  gemino.'* {Hoi.) 

t  The  species  referred  to  Chione  by  Macquart  (torn.  iL  p.  371.)  form  the  genus 
Hydromyia  R.  I>.     {Haliday'e  MSS.) 
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LISSA  Meiff.     Chyuza  p.  FaU,     1  sp.     L.  doHwn  Fab.     Meig.  pi.  53.  f.  1—4. 
Arista  yillose ;  forehead  tubereled ;  face  with  a  carina  and  two  impreasions ;  hind 
thighs  thickened ;  abdomen  long,  the  terminal  segment  incurred. 

F.       OSCIKIDBS. 

PLATYCEFHALA  Fatt.     Txtakocxba  Latr.     2  sp.     M.  pUmifronM  F. 

Head  nearly  triangular,  broader  than  the  body;  forehead  concave;  airtennae 
elongate,  second  joint  obliquely  truncate,  third  compressed,  pointed ;  hind 
femora  rather  thickened.     Curt.  725. 

BURKINA  Meig,     1  sp.     E.  Iwida,     Meig.  pi.  55.  t  12. 

Head  elongate,  triangular ;  palpi  short,  cylindric ;  face  short,  horizontal ;  anten- 
ns  distant,  second  joint  elongate,  third  oyal ;  style  naked  ;  abdomen  depressed. 
MEROMTZA  Mtiff,     Oscixis  FaU,     5  sp.     M.  saUatrix  L. 

Hind  thighs  thick ;   tibis  curved ;   marginal  and  submar^nal  nerves  curved, 
transverse  nerves  eontiguous;  antennsB  porrected*  third  joint  obovate;  style 
naked. 
CHLOROPS  Meig.     TarflalTis  Fab,     24  sp.      C.  PumUionia  L. 

Face  naked ;  forehead  tomentose ;  arista  pubescent  or  naked,  distinctly  2-jointed ; 
abdomen  oval ;  feet  naked  ;  costal  nerve  extending  to  the  tip  of  the  submar- 
ginal. 
S.  g.  0«ciff is  Latr.     Chlorops  Meig.  p.     13  sp.     M.  Frit  L.  ? 

Differs  from   Chlorops  in  being  generally  black-coloured,  and  with  the  costal 
nerve  extending  to  the  extemo-medial ;  abdomen  oval. 
S.  g.   SiphoneOa  Mcq.     Madiza  PalL     1  sp.     S.  aJBnpalpiM, 

Rather  broad;  head  hemispherical;  terminal  lips  of  the  proboscis  long,  slender, 
and  folded  back ;  iaoe  short ;  forehead  tomentose ;  basal  joints  of  antennae  in- 
distinct ;  legs  naked ;  tibiae  curved. 
S.  g.  ElaehipUra  Mcq.     Chlorops  p.  Meig.     1  sp.     C.  brevipennis  Meig. 

Wings  in  ^  short,  f  rudimental;  thighs  rather  thickened;  arista  thick;  face 
short ;  epistoma  with  two  setsB. 
CAMAROTA  Meig.  ■     1  sp.      a  amnfront  Hal. 

Head  oval,  depressed ;  marginal  nerve  united  with  the  mediastinal. 
HOMALURA  Meig.     — .     1  sp.     H.  tarsata  Meig. 

Antennas  inserted  beneath  a  frontal  protuberance;  scutellum  large;  abdomen 
oval,  broad,  depressed ;  transverse  nervures  contiguous. 

G.     FiorHiunss  ?. 

GYMKOPA  Fatt.     Ekistalis  Fab.     2  sp.      G.  glabra  Fall. 

Rather  narrow ;  terminal  lips  of  the  proboscis  long,  slender,  and  recurved,  setose, 
pointed  in  $ ;    first  joint  of  antennae  very  short,  second  rather  long,  third 
obovate;  style  naked. 
PIOPHILA  FaB.     TnorHAOA  Kirby.    6  sp.     M.  Caaei  Linn.     Curt.  126. 
Face  not  prominent ;  mediastinal  nervure  double ;  body  shining ;   palpi  davate ; 
abdomen  oblong,  depressed ;  third  joint  of  antennae  ova] ;  style  naked. 
S.  g.   SdUeiBa  R.  I>.     Anisophysa  Macq.     4  sp.     S.  nigripee  R.  D. 
Proboscis  thick ;   palpi  very  small,  terminated  by  a  seta ;    Ikce  carinated ;   third 
joint  of  antennae  long ;  style  naked ;    scutellum  ^  elongated ;    legs  Offering  in 
the  sexes. 

Ob$*     Mr.  Haliday  refers  his  subgenus  Pcmdara  (diaraeterised  by  the  dif- 

L  2       ^ 
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ference  in  the  nemires  from  Piophila,  and  the  more  oonTex  tuee  and 
thicker  legs,  Ent,  Mag.  vol.  i.  p.  169.)  to  SaiteOa  R.  D. 

H.     SsrsiDcs. 

(See  Mr.  Walker's  monograph  in  Eni,  Mag.  toL  i.  No.  3.  April  1833). 

SEPSIS  Faff.     MiCROPKZA  B.  i>.     lisp.     AT.  eyntpwa  Linn. 

Abdomen  subpetiolate ;  wings  spott^;   anterior  femora  and  tibiae  spinoae  Si 
palpi  nidimental.     Harris,  Exp.  pi.  35.  f.  43. 
S.g.  J?ittctto  Westw.    Enicopus  Wlk.  (g.  Coleopt.  Steph,)  1  sp.  S,  onnMUpeB  Meig. 
Abdomen  subpetiolated ;  wings  not  spotted  %  anterior  femora  and  tibiae  ^ined 
in  ^ .     Curt.  245. 

Ohu    Mr.  Haliday  considers  Sepsis  Leachii  (cylindrica  FaJL  )  as  better  plaeed 
in  this  subgenus  than  in  Themira. 

S.  g.  Nemopoda  R.  D.     Sepsis  p.  FaU,     5  sp.      CaL  eylmdriea  Fab. 

Abdomen  subpetiolate ;  wings  not  q>otted ;  legs  simple  in  both  sexes. 
S.  g.    I^emira  R.  D,     Cheligaster  Macq.     5  sp.     M.  jnOris  var.  a  Linn. 

Abdomen  sessile;  palpi  filiform  ;  wings  not  spotted. 

I.       NiaiADBS. 

CALOBATA  Meig.     Musca  p.  Linn.     5  sp.     AT.  petrwutOa  L.     Pz.  54.  2a 

Head  spherical ;  proboscis  exserted ;  oviduct  broad. 
MICROFEZA  Meig.     Calobata  p.  Fah.     S  sp.     M.  eorrigioiata  L. 

Head  elongate,  cuneiform ;  proboscis  not  exserted;  oviduct  linear.     Meig.  pL  53. 
f.  6. 

TETANUR A  FaO.     1  sp.      7.  palHdiventris  Fall. 

Abdomen  clavate ;  face  carinated ;  forehead  setose ;  third  joint  of  antenn»  ellip* 
tic,  compressed ;  style  villose  central ;  wings  large  ;  legs  rather  long. 

K.     Oetalidss. 

PLATTSTOMA  Meig.     Dictta  Fab.     1  sp.     D.  Semtnationis  Fab.  Curt.  505. 
Proboscis  very  thick ;  palpi  large ;  epistome  prominent,  third  joint  of  antennc 
oblong ;  style  naked ;  abdomen  oval ;  ovipositor  not  protruded. 
TEPHRITIS  Latr.     AciPHoaiB  R.  D.     50  Br.  sp. 
See  Mr.  Walker's  monograph,  in  the  Entomol  Mag.  voL  iiL  (No.  II.   April 
1835). 
S.  g.  Aeinia  Macq.     Trypeta  p.  Meig.     —  sp.      T.  LeontodonHs.  Pz.  20.  23. 
Proboscis  with  thick  lips  ;  epistome  not  prominent ;  antennae  short,  third  joint 
twice  as  long  as  the  second ;  wings  reticulated ;  ovipositor  depressed,  broad. 

Ob$.     The  subgenera  Noeeia  R.  D.  (T.  guttularis  Af.)  and  UrdUa  R.  I>. 
(T.  radiata  Fab.   Pz.  103.  21.)  are  referred  to  this  subgenus  by  Haliday. 

S.  g.    TWeJUa  R.  D.     Tephritis  p.  Lair,     —  sp.      T.  ««rrcrftt2<e  Linn. 
Wings  not  spotted;  transverse  nerves  perpendicular;    palpi  exposed,  thickened 
at  tip ;  antenne  short,  third  joint  twice  aa  long  as  second ;  ovipositor  long^ 
depressed. 
S.  g.  Anonutia  Wlk.     Tephritis  p.  Lair.     1  sp.      T.  Gaedii  Meig. 
Third  joint  of  antennae  long,  cylindric;  lower  transverse  nervure  longer  amd 
more  oblique ;  ovipositor  very  short ;  abdomen  short,  broad. 
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&  g.    Tepkriiii  Latr.     Trypeta  Meif/.     —  sp.      T.  Aretii.     Pk.  103.  22. 

Proboscis  with  the  lips  thick ;  epistome  not  prominent ;  third  joint  of  antennsB 
thrice  as  long  as  second ;  ovipositor  depressed,  broad ;  wings  banded. 

Ohs.  The  subgenera  ForeBia  R.  D.  (T.  Amies  Linn,  Fz.  98.  22. )» 
Acidia  R.  D.  (T.  cognata  and  two  other  species),  TepkriiU  R.  D.  (T. 
Aretii,  &e.),  OreOia  R.  D.  (T.  Wiedemanni),  and  Siiarta  are  referred  to 
this  subgenus  by  Haliday. 

S.  g.  Urophora  R.  D.     Tephritisp.  Latr.     —  sp.     iVf.  Cardid  Linn. 

Proboscis  with  the  lips  thick ;  epistome  not  prominent ;  ovipositor  convex,  elon- 
gated, villose ;  third  joint  of  antennas  thrice  as  long  as  the  second.  R^aum.  S. 
pi.  45.  f.  12—16. 

OU,  The  subgenera  Aeiura  R.  D.  (M.  Lychnidis  Fofr.,  ^c.)  EuUia  (M. 
Onopordinis  Fab,)j  and  Urophora  (M.  Cardui,  &c.),  are  referred  to  this 
subgenus  by  Haliday. 

S.  g.  Entina  R.  D.     Myopites  l>e  Brebiss.     —  sp.      7.  Sonehi  Fall. 

Proboscis  long,  slender,  with  two  elbows ;  palpi  elongated ;  epistome  prominent ; 
third  joint  of  antennae  twice  the  length  of  second ;  ovipositor  depressed,  short, 
broad. 

Obs,  The  subgenera  Spkemlla  (T.  marginata  Faff.),  Oxyphora  R.  D. 
(T.Westermanni  Afet^.),  Oxyna  R.  D.  (T.  parietina  Linn.),  Stylia  R.  D. 
(T.  Absinthil,  &c.),  and  Ennna  R.  D.  (T.  Sonehi),  are  referred  to  this 
subgenus  by  Haliday. 

ORTAlilS  Fall     f^^^^^^^t&c-  -R.  D.  1    —  ?sp.      O.  inbrana   FalL     Donov. 

\SciOFTKaA  Khrby         J        pi.  467.  f.  1. 

Oral  prominence  small  ;*  epistome  not  prominent ;   antennae  not  reaching  the 
epistome,  third  joint  oval,  compressed,  thrice  as  long  as  the  second. 
S.  g.   Ceroxya  Macq.     Ortalis  p.  Fall.     -^?  sp.     0.  Urtiea  Linn.     Curt  649. 

Face  perpendicular ;  third  joint  of  antennae  concave  above,  rounded  below,  and 
pointed  at  tip  ;  arista  setose. 

Obi.  O.  Urticae  belongs  to  the  subgenus  MtckeUa  R.  D.,  and  O.  crassi- 
pennis  Mtig.  to  Meiieria  R.  D. 

S.  g.  Htrina  Maoq.     Ortalis  p.  FaU.     1  sp.     H.  affiieta  Meig.     Curt.  649* 
Face  mostly  very  convex ;    forehead  slightly  widened ;  third  joint  of  antennae 
prismatic,  elongate,  four  times  as  long  as  second,  reaching  the  epistome. 

Obi.  O.  Cerasi,'&c.  are  considered  by  Haliday  as  a  separate  unnamed  sub- 
genus, and  O.  Syngenesiie  belongs  to  the  subgenus  RiveUia  R.  D. 

ULIDIA^JIfet^.   Chetsomtza  Fall    2  sp.   T.  danandata  Fab.    Meig.  pi.  53.  f.  12. 

Head  wider  than  the  thorax ;  palpi  dilated  \  epistome  prominent,  naked ;  third 
joint  of  antenniB  oblong ;  legs  naked. 
S.  g.    Timia  Meig.     Ulidia  p.  Macq,     1  sp.      7.  basaUt  Curt.  Guide. 

Diflfers  from  Ulidia  in  having  the  third  joint  of  the  antennae  oval  and  the  wings 

'  spotted. 


*  Mr.  Haliday  considers  that  this  genus  should  be  restored  to  the  group  Orta 
lides. 
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L.     Sapbomyzides. 

hONCHCEA  FaU,     Muse  a  Fab.     8  sp.     M.  charaa  Fab.     Mdg.  t.  47.  £  31. 
Mftrgin  of  the  mouth  setose  ;  forehead  narrow  in  ^ ;  third  joint  of  anteiuue 
oblong ;  style  naked ;  ovipositor  $  exserted. 

P ALLOPTERA*Fatt     |  ^^"^^  ^^'  1  ^  »P-     S.  ymbeUaiarum  M. 

Head  sub-hemUpherical ;  epistome  not  prominent,  naked ;  antenue  abort,  third 
joint  oblong,  compressed,  obtuse  at  tip ;  style  villose,  or  tomentose ;  wings 
yibratile,  spotted. 
S.  g.   Sylvia  R.  D.     Sapromyza  p.  Maeq,    1  sp.    S.  obsdleta  Fall.    Tephr.  fiana  Fab. 
Differs  from  Sapromyza  in  the  yellow  colour  of  body,  tomentose  style  of  an- 
tennas, third  joint  of  antennae  elongate,  and  obliquely  truncate  beneath. 
S.  g.   hyda  R.  D.  (and  Terewui  R.  D.)     —  ?     P.  rwida  Fall. 
Differs  from  Sylvia  in  the  third  joint  of  the  antenne  obtuse,  and  the  wings 
not  spotted. 
&g.  Pcpbrnyita  Hal.  (£}i«.Ar.iv.  148.)  Fhyllomyza£.Af:  voLi.  Isp.  £r.  fitem  Hgg. 
Thorax  as  long  as  the  abdomen,  the  latter  oval ;  legs  short  \  wings  with  Uack 
lines,  deflexed  at  the  sides  of  the  body.     Curt.  605. 
S.  g.  Mindtia  R.  D.     Sapromyza  A  A.  Macq.     3  sp.     S.  rivoaa  Meig. 

Body  generally  obscurely  coloured  ;  style  of  antenns  plumose. 
S.  g.    Toxoneura  Macq.     -^— ^»     l  sp.      T.  fnciata  Macq. 

Head  nearly  hemispherical ;  face  carinated,  a  distinct  upper  lip  extending  beyond 
the  epistome,  and  rounded ;  third  joint  of  antennae  oval ;  style  sliortly  villoae, 
transverse ;  nerves  curved. 
L A  UX  A  NIAf  Xa/r.     Musca  p.  Fab,     I  sp.     L.  eylindricomis  Latr. 

Palpi  rather  thickened  ;  face  with  a  transverse  lmpre»ion ;  forehead  setose,  third 
joint  of  antennse  long;  style  villose ;  eyes  generally  with  purple  lines. 


*  *'  All  late  authors  have  overlooked  the  strong  characters  which  separate  Pal- 
loptera  FeUl.  from  this  genus. 

Sapromyxa  Fall.  PaUopitra  FaU. 

Tibiae  cilio  praeapicali.  Tibia  absque  cilio  praeapicali. 

9  Abdomen  ovatum,  terebrae  valvulis  ^  Abdomen  apiceattenuatum  etde- 

parvis   liberis  obiusis  pubescenti-  pressum,  terebra  exerta  subnlata, 

bus  subexertis.  valvulis  oohsrentibus  glabris. 

%).  Umbellatarum,  ustulata,  uni- 
color  MB  saltuum  Z.»  arcuata,  S- 
macula. 

*'  Toxonevra  Macq.  differs  from  PdUoptera  by  the  sinuate  pr»-brachial  nerve. 
It  is  founded  on  Mu9ca  pukhella  of  Rossi.  The  OrUdi*  (or  Otites)  pnlchdia  of  later 
authors  is  a  difibrent  species. 

■<  It  is  not  so  easy  to  show  any  strong  character  of  separation  between-  Palloptera 
and  Lonchiea. 

Palloptera.  Loncboea. 

Colour  yellow  or  cinereous.  Black. 

Wings  spotted.  Wings  immaculate." 

Holiday  MSS, 

f  **  Lauxania  should  probably  comprise  only  the  species  which  have  the  first  joint 
longer  than  second  of  antennae  (L.  cylindricomis) ;  the  others  come  too  near  to 
Sapromyza,  and  consequently  the  Minettiie  of  R.  D.  are  placed  partly  in  the  former, 
partly  in  the  latter  genus  by  Meigeo. 
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S.  g.  Cattiope  UaL  MSS,     LauxaniaAT.    1  sp.   L,  acuttUataM&g,  See  note  below. 
OCHTHEPHILAFoft.  |  e^'^^^V^'  1  3  sp.      O.  ariddla  Fall. 

Oral  orifice  small,  round ;  &ce  flat,  naked ;  third  joint  of  antennse  oblong,  ob- 
tusely pointed  at  tip  $  style  naked ;  abdomen  oblong ;  mediastinal  nenre 
double. 

M.     Phttokyzidbs. 

MILICHIA  Meig.     AaaTairBS  Lair.     1  sp.     M.  tpeciota  M. 

Abdomen  broad,  oval,  depressed,  4-jointed,  siWery  in  ^ ;   bead  depressed ;   fore- 
head setose ;  antennas  inserted  beneath  a  frontal  prominence. 
LEUCOFIS  Mag.     Avtbomyza  Fatt,     4  sp.     JU  puncHcomiB?  Meig. 

Palpi  dilated ;  face  and  forehead  naked ;  antennae  porrected ;  body  whitish ;  ab- 
domen depressed,  oval,  spotted  with  black. 
AGROMYZA  FaU.     Chlokofs  FaiL     24  sp.     jL  nigripet  Meig. 

Oral  aperture  small ;  face  and  forehead  setose ;  antennae  deflexed ;  style  naked  or 
pubescent ;  abdomen  oblong ;  mediastinal  nenre  double  at  base. 
S.  g.  PkyUomyza  Fall.     Agromyza  p.  Mmg.     —  ?  ^.     P.  •ecuric&mU  FaU. 
Oral  aperture  small ;  palpi  exposed,  subclavate ;  third  joint  of  antennae  broad, 
square,  depressed  ^ ,  large  and  patelliform  $ ;  style  of  antennas  villose. 
S.  g.  Odontocera  Macq.     Chlorops  p.  Pz,     1  sp.      O.  denHcomU,     Ps.  104.  22. 
Antennae  with  the  third  joint  Aimiahed  with  a  point  on  the  upper  side ;  style 
naked ;  mediastinal  nervure  short. 

**  The  groups  of  Desvoidy  may  be  thus  distinguished :  — • 

**  Antennae  with  third  joint  oblong  or  OTate  ;  disco-recurrent  nerve  near  margin  of 
wing  ;  mediastinal  nerve  free. 

Third  joint  above  impressed    .  .  -  -  -     Sylvia, 

S.  pallidiventris. 
— — —  not  impressed. 

Arista  feathered       -  .....     MhutHa. 

longipennisaluctuosa  R,'D, ;  fasciata  FalL  srivosa  M,  snemorosa  R.  D, ; 
testacea  i2.  D. ;    flavipes  R,  D, ;  lupulina  F» 
pallida  M.  \  ?  inusta  M, ;  grisea  M.  ^palustris  R,  D. 
Arista  pubescent 

Front  with  an  impressed  line  above  antenn^^.  — ^_  ? 

{CaXHope  A.  H.  H.  preoccupied  in  Ornithology.)  Laux.  »nea — scu- 
tellata,  &c. 
Front  convex. 

Wings  incumbent  ...     Lycia  R.  D.  and  Terenia  R.  D. 

&   10-punctata;  praeusta;  interstincta ;  rorida;  4-punctata,  &c.  &c. 
Wings  deflected        ....     Pepltmyza  A.  H.  H. 
S.  litura. 
**  Antennae  with  third  joint  orbicular ;  disco-recurrent  nerve  remote  from  margin  ; 
valves  of  ovipositor  concealed  (allied  to  Heteroneura  ?) ;  no  preeapical  bristle  on 
tibiae. 

Eyes  orbicular  ...        ScypheUa  R.  D. ;  Lisella  R.  D. 

1.  flava  L,  ;  2.  lutea;  3.  femorella  FaU 
Eyes  transversely  oval  ....      Chiromyza  R.  D. 

1.  f^estrarum  R.  D, 

<*  The  character  by  which  Robineau Desvoidy  distinguishes  ScypheJla  is  accidental. 
1*he  eggs  are  remarkably  large  in  this  insect,  about  60  in  number,  shaped  like  a 
hen's  egg,  and  reticulated,  except  at  the  small  end,  which  is  smooth,  and  bounded 
by  a  raised  ring.  When  a  specimen  with  fully  developed  ovaries  is  dried,  the  skin 
anking  in  the  intervals  between  the  eggs,  the  abdomen  becomes  covered  with  small 
depressions,  <  petits  renfoncemens  sph^riques.'  **    (^Holiday,  MSS,) 
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S.  g.   Leiomyza  Macq.     ^gromyza  Meig,     6  sp.     L,  seatophagina,  ^ 

Body  polished ;  abdomen  elongate ;  fiice  and  forehead  naked  ;  mediastinal  nenre 
short ;  transverse  nerves  close  together. 

PHYTOMYZA  Fall     19  sp.     P.  UUeralU  Fall.     Curt  393. 

Oral  aperture  small ;  antennse  porreeted ;  third  joint  subovate ;  first  transverse 
nervure  close  to  the  base  of  the  wing,  second  obsolete. 
S.  g.   Napomyza  A.H.H,  MSS.     -^— ^—     1  sp.      P.  futiva. 
ASTEIA  Mtig,     ■  2  sp.     A<.  amcena  Meig. 

Head  rather  broad;  basal  joint  of  antennas  minute,  third  joint  bioad;  arista 
setose  above  and  below  ;  basal  transverse  nerve  close  to  the  base  of  the  wing* 
second  obsolete. 

N.     Gkomtudis. 

SAPROMYZ A  Fall     Scyphella  R.  D.     3  sp.     Af.  fava  L. 

Yellow-coloured ;  antennae  short,  third  joint  rounded ;  arista  naked ;  abdomen 
with  spherical  impressions. 
S.  g.    Cfuromyxa  R.  D.     -^— ^—     1  sp.    finettrartim  R.  D. 
Yellow-coloured ;    arista  naked ;  epistome   not  prominent ;  (ore   thighs   rather 
large. 
HETERONEURA  FaU,  .     3  q>.     Jff.  aSnmana  Meig.     Curt.  721. 

Basal  joint  of  antennse  minute,  second  nearly  square,  as  long  as  third ;  arista 
long,  inserted  in  the  middle  of  the  third  joint ;  two  transverse  nerves  clo«e 
together. 
S.  g.    Gusia  A.  H.  H.     Heteroni^xa  p.  Meig.     1  sp.     JT.  Jlava  M. 
"  TibisBcilio  preseapicali  nullo ;  alarum  nervi  transversi,  subremoti"  HaL  (Heter. 
spurca  HdL  olim). 
OPOMYZA  FaU.     Tsphbztis  p.  Fab.     2  sp.     M.  germinationU  L. 

Antennse  deflexed,  third  joint  oval ;  style  finely  villose ;  abdomen  elongate,  6- 
jointed ;  first  transverse  nerve  medial,  second  subapical. 
S.  g.  Geomyza  Fall.     Opomyza  p.  Macq,     5  sp.      T.  eombineOa  Fab. 

Clypeus  impressed,  bearded  $   antennae  short,  deflexed;   arista  subplumose;  body 
oblong ;  head  rounded. 
S.  g.  Leptomyza  Macq.     Akthohyza  FtJl.     4  sp.     A.  gracilis  Fall. 

Slender ;  antennse  lenticulalr ;  style  naked ;  abdomen  filiform,  with  six  distinct 
segments ;  fore  thighs  rather  tliickened. 

a  g.    Tethina  A.  H.  H.     1  sp.      T.  iUota  Hal. 

"  Facies  impressa ;  eplstomate  prominulo  nullo ;  labium  bigeniculatum ;  antennse 
brevissimae,  articulo  tertio  suborbiculato ;  arista  gracili,  subnuda.'*  (-Ho/.) 

AULACIGASTER  Maeq.     1  sp.     A.  rufitarns  Macq. 

Head  hemispheric  ;    face  with  a  transverse  line ;     arista  naked ;    mediastinal 
nervure  short,  doubled  at  the  tip  ;  abdomen  with  impressed  transverse  lines. 
DI  AST  AT  A  Meig.     Gkomtza.  FaU.     4  sp.     D.  obecurella  Meig.  pi.  59.  f.|l4. 
Face  flat ;  epistome  setose ;  third  joint  of  antennae  long,  obtuse ;  style  plumose ; 
transverse  nerves  wide  apart. 
DROSOPHILA  FaU.     Musca  Linn.     14  sp.     M,  ceUart's  L.     Curt.  473. 

Third  joint  of  antennae  oval ;  style  plumose ;  palpi  long,  subclavate ;  transverse 
nerves  wide  apart ;  thorax  elevated ;  colour  testaceous. 

S.  g.    Camilla  A.  H.  H.     1  sp.      C.  glabra  HaL 

**  Tibiae  cilio  praeapicali  nullo ;  antennae  decumbentes,  facie  breviores,  articulo 
tertio  oblongo ;  arista  pectinata ;  labium  incrassatum.*' (ZTo/.) 
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STEGANA  Mtig,    Drosophila  p.  FalL    1  sp.    anntdata  Hal.   Meig.  pi.  58.  f.  22. 
Head  hemispberica],  depressed ;    palpi  very  thick ;  wings  curved,  marginal  nerve 
nearly  reaching  the  apex ;  first  transverse  nerve  near  the  base  of  the  wings. 

O.     Htoroictzidss. 
(See  Mr.  Haliday*s  monograph  in  Ann.  Nat,  Hitt,  June  and  August,  1839). 

TEICHOMTZA  Meq,     Efhtdra  p.  Mcq.  vol.  viL     1  q>.      T.  Jkaca  Mcq.     (R. 
longipennis  Mg,) 

Head  longer  than  broad ;  fiiee  very  prominent,  as  far  advanced  as  the  rest  of  the 
head,  setose    on  each   side;    style    of  antennn  naked;   abdomen  elongate^ 
6-jointed. 
OCHTHERA  Latr,     TarHKiTxa  Fab.     1  sp.     O.  ManiU  Latr. 

Fore  femora  greatly  thickened ;  coxae  elongate.     My  Ent  T.  B.  pi.  3.  £  7. 
NOTIPHILA  FaO,     KxRAfocxaA  R,  D,     3  sp.     N,  dntna  Fall. 

Legs  subequal;  eyes  glabrous;  second  joint  of  antennae  unguiculated ;  costal 
nerve  terminating  at  the  apex  of  the  wing;  abdomen  ^  unarmed. 
S.  g.  Dichaeta  Meig.     Notiphila  FalL     1  sp.     D.  eandaia  FalL 

Differs  from  Notiphila  in  having  the  ^  abdomen  spinose. 
S.  g.  Diaeomyxa  Meig.     Psilopa  FalL     1  sp.     D,  inetirva,     Meig.  pi.  58.  f.  14. 
Differs  from  Notiphila  in  having  the  costal  nerve  carried  round  the  apex  of  the 
wing,  and  the  wings  deflexed  posteriorly. 
S  g.    Trimerina  Mcq.     Psilopa  FalL     1  sp.     P.  nuutizipu  Fall. 

Abdomen  apparently  3-jointed ;  proboscis  unigeniculate ;  wings  flat, 
a  g.  HygrtUa  Hal.     Psilopa  FalL     2  sp.     P.  nitidula  FdL 

Third  joint  of  antennae  oblong ;  abdomen  5-jointed ;  wings  flat. 
S.  g.  Discocerina  Mcq.     Notiphila  Meig.     4  sp.     P.  ealeeata  Fall. 

Antennae  with  the  third  joint  suborbicular ;    abdomen  5-jointed  ;    proboscis 
1 -geniculate. 
"S.  g.   Heeamede  Hal.     — ^—     1  sp.     N,  aWieana  Meig. 

ProbosciB  bigeniculate ;  wings  flat ;  costal  nerve  running  round  the  apex  of  the 
wing. 
HYDRELLIA  22.  J9.     Notiphila  PoflL     15  sp.     ^../ZameqM  Meig. 

Legs  subequal ;  eyes  pilose  or  velvety ;  antennae  with  the  second  joint  exun- 
guieulate ;  wings  exunguiculate. 
S,g.  jEry(/re2h'a  R.  D.  Arista  pectinated  above ;  face  convex.  ISsp.  ^.^vtcept  Meig. 
S.  g.  Atis$a  Hfd.     Arista  pectinated  above ;  fiice  impressed.  1  sp.    A,  pygnuea  HaL 
S.  g.  Glenanthe  Hal.     Arista  finely  pubescent.     1  sp.     G,  ripicola  Hal. 
EPHYDRA  Meig.     Notiphila  FalL     35  sp.     E.  ripana  Fall.     Curtis,  413. 
l^gs  subequal ;  eyes  glabrous ;  antennae  with  the  second  joint  exunguiculate ; 
proboscis  incrassate. 

The  following  Subgenera  of  Ephydra  are  described  by  Mr.  Haliday  in  his  mono- 
graph on  this  group.  Hgdrina  Desv.  7  sp.  (^Not.  punctaUhnervosa  Fall.); 
Ifyadina  Hal.  2  sp.  (E.  guttata  Fall.);  Axygta  Hal.  1  sp.  (i?.  viridida 
Desv.);  Pelina  Hal.  1  sp.  (AT.  ienea  Fall.);  Napaa  R.  D.  5  sp.  {E. 
coarctoto  Fall.);  Eythea  Hal.  1  sp.  (E.  tpilota  HtH  Curtis,  413.);  Cmta 
R.  D.  3  qp.  (E.  palttstrig  Fall.);  ScateOa  Desv.  10  sp.  (£.  quadrata  Fall.); 
Ttichomyza  Mcq.  1  sp.  (  T.  Ju§ea  Mcq.  described  above) ;  Ephydra,  2  sp. 
(E.  riparia  FalL);   Canace  Curt.     1  sp.     (C.  Natiea.) 
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P.     Htpockka  Latr.     Thinbdkjb  Meig, 
FH6R  A  iMkr,     Tmitivka  Mag.     SO  ap.     P.  I'wovmate  Mag.     Curt.  437. 

Third  joint  of  anteniueaphericBl;  margin  of  wings  oiliated. 
S«  g.  Gynmophora  Mcq.     Trineura  FdJL     1  sp.     P.  areuaia  Meig. 

Second  joint  of  antennae  spberkal ;  margin  of  wings  not  ciliated. 
S.  g.  Omieera  Meig.     —     1  gp.     C  abra  M 

Third  joint  of  antennae  conical,  elevated  vertically. 

Family  4.  (or  23.)      (ESTRWJS  Leash.      (CEstracidae  Mag. 
Astomata  Dwn,) 

CESTRUS  AMct.     Uytoummma  Latr.  S  sp.   (E.  Bmn$  Fab.    Curt.  10&  nee  Linn. 

Nerves  not  extending  to  the  hind  margin  of  the  wing ;  first  diacoidal  edl  ex- 
tending to  the  front  apex  of  the  wing. 
CEPU  ALEMYI A  ixrfr.     CEstrus  p.  Gbxri.     2  sp.     6^.  Ooia  L. 

Differs  from  CEstnia  in  the  first  diacoidal  cell  eloaed.    Meig.  t.  38.  f.  16. 

GASTEROFmLVS  Leach,    [^^^;j^^]  4^.      (S,  E^  FA. 
Nerves  extending  to  the  hind  margin  of  the  wing.     Curt  146. 

Sect  IL  (or  Stirps  5.)     Thokacocifhala   Westw.     (PunrAEA  Lair. 
Order  JSomahptera  MacL.     OmalopUra  Jjeaeh.) 

Family  1.  (or  24.)     MIPPOBOSCID^  Leach.      (Coriaceas 
Meiff.y 

HIPPOBOSCA  L.     NnMOMTiA  NUzich.     I  t^     H.  e^na  L.     Curt  421. 

Wings  full-sized ;  nervures  not  extending  to  the  apex. 
ORNITHOMYIA  Oif,,  Latr.     Hipfobosca  p.  X.     4  sp.     If.  avieuiaria  L. 

Wings  fuU-sized ;    nerves  distinct,  extending  to  the  apex ;  antenns  ciliated. 
Curt.  585. 
H ^MOBOR A  CWrf.     OaNiTHOiiA  Jiety.  ?     1  sp.    ff.paSipeg.     Curt.  14. 

Wings  full-nzed;  nervures  distinct  (fewer  than  in  Omithomyia),  extending  to 
the  apex ;  antenns  not  ciliated. 
CRATERINA   Olfers.    Stikxptbetx  Leaeh.  1  sp.  H.  Mrvadmia  L.  Curt.  122. 

Wings  long,  very  narrow,  and  accuminated  (Jiff.  133.  13.) 
OXYPTERUM  Kirby.     Amapkra  Meig.     2  sp.      O.  Kirhyanum  Leach. 

Wings  short,  triangular.     K.  &  S.  pi.  5.  f.  1 . 
MELOFHAGUS  Lair.     Melophila  Nitztch.    1  sp.     H,  ovina  L.    Curt.  142. 

Apterous.     My  fig.  133.  11. 

Family  2.   (or  25.)     NYCTERIBIID^  Westw.       (Nycteri- 
bidae  Letuk^-^- 

NYCTEEIBIA  I^.   {^^™„^'S;  ]  I  ^-    N.  I^UrOUi  Le.ch.  ." 

Apterous;  abdomen  ^  simple.      Curt  277.,  and  my  fig:  133.  15. 
S.  g.    Stylidia  Westw.     Nycteribia  p.  Mont.     1  sp.     N,  biarticvlata  Herm. 
Differs  in  the  abdomen  of  $  being  furnished  with  two  long  styles  (my  fig.  1 33. 2d. ) 


ADDENDA 

TO  THE  GENERIC  SYNOPSIS  OF  BRITISH  INSECTS. 

Page    3.  line  SS.  for  «  Poecillus  **  lead  »  Poecilus." 

5.  line  17.  for  «  JEpiis  "  read  '<  Aepiu." 

6.  line  24.  for  *<  Alphams  **  read  «  Alpsus.*' 
line  47.  «*  Ocys  3  «p." 

12,  STRONG YLUS 2  sp.  type    S.faruginuL  Fab.  P«.  84,  2. 

CRYPTARCHUS  Skk,     SraoMOYurs  p.  5te.,  ^.     2  sp.     iV.  «<ri- 

^ota  F.      Curt  339. 

Difiers  from  Strongylus  in  the  antennae  being  inserted  beneath 
the  produced  sides  of  the  head,  and  the  club  compressed. 
ANOM^OCERA  Spry ^ Skk,  p.25.»  is  identical  with  Aniaooerus 
HowiU, 

IPS     4  sp.  type     S,  A-puUulaia, 

PITYOPH AGUS  Skk,    Irs  p.  CvrtU,  frc.    1  sp.    D,  fermginea  L. 
Differs  from  Ips  in  the  elongate  sub-cylindrical  form  of  the  body 
as  well  as  in  the  trophi.     Pz.  8.  15. 

13.  After  «  COLYDIUM,"  add 

TEREDUS  D^.Cat.     Ltctus  p.  Fab.     1  sp.     L,  niHdus  F. 
Linear-cylindric  ;  antennae  11 -jointed;   club  2-jointed,  obtuse; 
thorax  convex-cylindric,    elongate,   entire;    tarsi   4-jointed. 
Spry&  Shk.  pL  34*  f.  6. 
Before  «  CICONES,"  add 
SYNCHITA  ffeSw.     Ltctus  p.  Fab.     1  sp.     X.  Juglandii  Fab. 
Oblong,  sub-depressed;   club  acute  at  tip;   thorax  with  ele- 
vated margins.     Pz.  5.  17. 
Mr.  Shuckard   proposes   (^Eh   Brit.   EtU.  p.  17S.)    the  uncharac- 
terised  generic  name  HTDaorHYTorHAOUs  for  Cryptophagus  Carl- 
cis,  and  C.  Typhae. 
CUCUJUS.    Retaining  the  reputed  British  species  C.  depressus  as 
the  type;   C.  dermestoides  forms  the  genus  PEDIACUS  Shk. 
{EL  Brit.  Ent  p.   185.),  or  the   uncharacterised  genus   BIO- 
PHLiEUS  of  Dejean*s  Catalogue,  whOst   C.  piceus,  and  all  the 
other  British  species,  form  the  genus  LiEMOPHL^US.     (La- 
porte  Jfht.  Nai.  An.  Art.  1.  384.) 
Prge  14.  line  22.  read  "  TYPHJEA  and  PnTAPHTLLUs." 
After  «<  Typhaea,"  add 

SPHINDUS  DeJ.     1  sp.     N.  dubia  Gyll. 

Oblong,  ovate,  convex ;  thorax  margined ;  club  of  antennie  large, 

heart-shaped,  3-jointed ;  tarsi  5- jointed,  according  to  Gyllen- 

hall.     Spr.  and  Shk.  pi.  53.  f.  1. 

15.  line  4.  Eutheia  scydmoenoides  Water,  is  Scydmoenus  abbreviatellus  ^n'cAx. 

(Sturm.  ^1.  264.  B.)  I  possess  a  second  British  species  of  this  genus. 
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Page  16.         After  •«  OXYPORUS»"  add 

EURYPORUSJBricA*.  Pewctphoeds NorAn.  1  «p.  S.picipesVk^ 
Antennas  short,  filiform,  distant  at  base ;  maxillary  palpi  fiUform  ; 
labial  securiform ;  mandibles  acute.     Spry  and  Shk.  pL  20.  £  6. 
After  «  GYROHYPNUS»"  add 
LEPTACINUS-BrtM#.  Gyeohypkcsp.  SIfe.  4sp.  S.  BafyehrMtKn. 
Antennie  elbowed,  approximating,  terminal  joint  acute;  palpi  with 
last  joint  subulate;    head  moderate;    elytra  flattish;     suture 
imbricated ;  fore  tarsi  simple. 
17.         MEDON  Steph,  is  LITHOCHARIS  Erieht.    (2  Br.  sp.) 
After  «  HESFEROPHILUS,''  add 

PHYTOSUS  Rudd,  1  sp.  P.  spini/er  Rudd.    Curt.  718- 

Elongate,  sub-contex ;  antennae  elbowed,  two  basal  joints  equal ; 
thorax  flattish,  not  channeled ;  fore  tarsi  4-,  posterior  5-jointed. 

18.  After  «•  ANTHOBIUM,"  (11  Brit,  sp.)  add 

DELIPHRUM  Erichs.     Anthobium  p.  St    1  sp.    SL  tetttu  Pk. 

Mandibles  simple ;  maxillae  with  membranous  lobes,  the  outer 

dilated ;  last  joint  of  maxillary  palpi  longer  than  the  pre- 

ceding ;  tibiae  spinulose.     Oliv.  42.  pi.  S.  f.  21. 

LATHRIM-EUM  EncAa.  Anthobiwm p.  A.  6sp.  Om.  airocephaimm 

Gyll. 
Mandibles  entire ;  last  joint  of  palpi  longer  than  the  preceding; 

tibiae  not  spinulose. 
OLOPHRUM  Ericht.    Anthobium  p.  5if.  4  sp.    Om-  pieetm  GylL 
Mandibles  entire;  maxillse  with  elongate  corneous  lobes;  last  joint 
of  palpi  twice  as  long  as  the  preceding  ;  tibiae  simple. 
After  «'  ACIDOTA,"  add 

DELEASTE  R  £ricAa.  Lestxva  p.  C«r*.   1  sp.    S,  dichroa  Grvf. 
Differs  from  Lesteva  in  wanting  ocelli  and  maxillary  palpi  sub- 
acuminate  at  the  tip.     Curt.  303. 

1 9.  After  "  TACH YPORUS,"  add 

HABROCERUS  fricAa.  Tachtporus b. 5*.  1  sp.  T.nodieomisK, 
Differs  from  Tachyporus  in  having  the  antennae  nodose  and 
clothed  with  yerticillate  hairs. 

19.  After  «  ISCHNOPODA,"  add 

TACHYUSA  Eriefu,     2  sp.     Aleoeh.  atra  Grav. 

Head  exserted  ;  thorax  subquadrate  or  ovate ;  abdomen  rather 
broad ;  legB  moderate ;  anterior  tarsi  4*,  posterior  5-jointed, 
basal  joint  slender.     Spry  and  Shk.  pi.  24.  f.  2. 
OCALEA  fricAa.     Aleochara  p.  St.     1  sp.     A.picataK. 

Elongate ;  head  exserted ;  thorax  rounded  behind,  anterior  angles 
acute ;    abdomen  linear ;    legs  long,  slender ;   tarsi  5«joLated. 
Spry  and  Shk.  pi  24.  f.  4. 
After  «  GYMNUSA,"  add 

SILUSA  Ericha.     1  sp.     S.  rubiffino$a  Er. 

Head  sessile  ;    thorax  short ;    elytra  transverse ;   anterior  tarn 
4',  posterior  5-jointed,  joints  equal ;  labial  palpi  exarticulate. 

20.  After  «  ALEOCH ARA,"  add 

CERA  NOT  A  St,    Albochara  p.  St,  olim.   1  sp.  A,  Dahoni  St. 


ADDENDA   TO   THE  GENERIC    SYNOPSIS.  15? 

Page  20.  Head  small,  subsessile ;  thorax  convex,  broad,  rounded ;  elytra 

very  short ;  four  basal  segments  of  abdomen  ^  tubercled  on 
the  back ;  tarsi  5-jointed. 
LOMECHUSA  emarginata  Grav.  is  **  not  truly  indigenous,**  Steph, 

21.  AAer  «  PSELAFHUS^*'  add 

CLAVIGER  PreytL     1  sp.      C.  foteolatua  Mull. 

Tarn  with  one  unguis ;  eyes  wanting  ;  antennae  6-jointed. 
(See  Vol.  I.  p.  176.  note*,  and  App.  to  Vol.  I.)    My  fig.  17. 6. 

22.  After  «  DENDROPHILUS,"  add 

EPI£RUS£ncAf.(JaAr&.)  Dzndrofuilus  p.  St.  1  sp.  D.14-«<n. 
ahu  St.     Spry  and  Shk.  pi.  41.  f.  3. 

Oval,  flattish;  mandibles  not  prominent;  proatemum  trun- 
cate behind;  anterior  tibise  serrated  with  spines;   4  pos- 
terior rounded  with  a  row  of  scattered  spines. 
TERETRIUS  EriehM,     Histk&  p.  Fab,  1  q>.  ff.jndpet  Fab. 
Elongate,  flat ;  mandibles  not  exserted ;  prostemum  rounded  be- 
hind; elytra   not  striated;    tibise  broad,  compressed,  toothed. 
Spry  and  Shk.  pi.  41.  f.  6. 
line  24.  for  *«  ORTHOFHILUS  "  read  «  ONTHOPHIXUS.** 

25.  line  40.  for  «*  $oUtUialu$  '*  read  *<  •oUtUialU.'* 

26.  Stephens  gives  Hypolithus  and  Cryptohypnus  as  distinct  in  his  Manual. 
28.         Ptinus  imperialiB  belongs  to  Latreille*s  subgenus ITedo&io.  (See Vol.  I. 

p.  271.) 
SO.         After  «  SCYDMiENUS^**  add 

{Ttttosobca  Wean,  1  1  sp.    S.  thoracis 
MicaoDXMA  Lap,  J     eu$  Kirby. 

Denny,  pi.  11.  f.  S.  (Vide  Vol.  I.  p.  281.) 

Lq>orte  also  separates   S.  tarsatus,  ruficomis,  and  Hellwigii  under 

the  name  of  Eumiorus. 

35.  line  36.  for  *<  Elytra  rostrated  *'  read  <*  Elytra  cosUted." 

37.         After  «  TYCHIUS,**  add 

MICCOTROGUS  Sch,  Ttchius  B.  St.  2  sp.  H. pieiroUris  Fab. 

Differs  from  Tychius  in  the  funiculus  being  6-  and  not  7- 

jointed ;  rostrum  filiform ;  body  slender,  sub-squamose ;  thighs 

and  tibiae  unarmed. 

39.  After  »  TOMICUS,**  add 
(HYPOTHENEMUS  Westw.  in  Trana.  Ent,  Soe.  1.  pL  7.  £  4. 

1  sp.    H.  erudiiuB  Westw.      See  VoL  I.  p.  353. 

Antennie  with  the  second  joint  large,  third  and  fourth  very 
minute,  remainder  forming  a  thick  club;  elytra  rounded 
behind.) 

40.  Serrille  has  divided  the  genus  CALLIDIUM  into  two  sections,  the 
second  consisting  of  the  typical  species  C.  Bajulus,  for  which  he 
therefore  inappropriately  suggests  the  name  of  Hylotrupea.  (^Aim, 
Soe.  EnL  Fr,  1834.  p.  77.),  adopted  by  Stephens  and  Shuckard. 

42.  43.  The  genera  HALTICA,  CHRYSOMELA,  FHJSDON,  and 
COCCINELLA,  have  been  greatly  cut  up  by  Chevrolat  into 
imcharacterised  subgenera  in  Dejean*s  Catalogue,  and  which  have 
been  partially  adopted  as  divisions  by  Mr.  Stephens. 
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F^43.         After  •'TRI  PL  AX,- add 

ECANUS  Rudd.  MS8.,  8t^.     1  sp.    '  T.  gltiber  Pk.     * 

Sub-hemispheric;  •ntannae  with  an  eloBgKte»  3-jointed,  acute 
club. 
47.         After  «  LACHESILLA,**  add 

CLOTHIIiLA  Wetiw.        ■  1  sp.     C.  ttmUota  Westw. 

Antennas  long»  mote  than  25-jointed;  tarsi  3-jointed*;  wings 
obscJete. 

Obi,     Atropos  and  T<itche«iHa  form  the  genns  TroeCes  Bmm. 
OX YCTPHA  Burm.  is  synonymotls  with  Brachyoereua  and  Ccenis. 
A  mark  of  doubt  shookl  be  added  to  the  name  £.  bioculata  Loim. 

(?)f  and  £.  Tenosa  Fab.  given  as  the  type  of  Baetis. 
Ephemera  horaria  Lmn.  is  die  second  species  of  Burmeister's  genus 
PALINOENIA.      Stephens  gives  this  species  as  Britidi,  but 
with  a  doubt  as  to  the  name.     The  type  of  this  genus  is  the  £. 
Swammerdamiana. 

47.  After  «  CLOEON,"  add 

BRACHYPHLEBIA  Wutw.     Vol.  II.  p.  S5.  note*,   doe  B. 
Burm. 

Two  caudal  setSf  four  wings ;  posterior  rtrj  minotc,  with 
only  two  longitudinal  nenres;  ftont  nuogin  angulated. 
Obt,     I  cannot  cite  £.  halterata  of  Fabridus  as  the  type 
of  this  genus,  as  he  expressly  says  that  that  spedes  has 
three  anal  setSB. 

48.  After  ^  HEMEROBIUS,"  add 

SISTRA  Sturm.     HaxaaoBius  C.  Steph,  3  sp.    ff,  fimabu  Fab. 
Anterior  wings  with  the  costal  nervures  simple^  few  in  number; 
diseoidal  nervures  not  arising  firom  the  longitudinal  rib^  but 
parallel  thereto.     St.  pi.  SO.  f.  4. 
79.         After  «  Sect.  11."  add 

Subsection  1.     Pradonu,     Vide  Vol.  II.  p.  184. 
DivisicHi  1.     Inuetivora, 
84.         After  <*  ANDRENA,"  add 

MEGILLA  Fab,      Avdeina  p.   Lair,      1  sp.      M.  lOdaia  F. 
Dufour^  -r^na.  Soe,  Ent.  1>.  7.  pL  9.  £  3. 

Two  subroarginal  cells;  spur  of  fore  I^s  simple;  oodli  in  a 
straight  line. 
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